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S Consultit $ on your eating | 
and welding problems. 


TORCHWELD EQUIPMENT COMPANY 


230 NORTH CARPENTER STREET 


Manufacturers of High Grade Cutting and Welding Equipments, 
Welding Materials, Fluxes, Supplies and Accessories 


CHICAGO 


‘ 
A 


Pu! shed Monthly by the Welding Engineer Publishing Co. Entered as Second Class Matter Jan 
t ct of March 3, 1879 


. 20, 1916, at the Post Office at Chicago, Ill., Under 





Torch Bearers 
of Industrial Liberty 


HEN an industrial plant begins to 
W sri oxwelding mot cutting to rec- 
lamation work—it becomes entirely 
oo of the usual causes of delayed 
production. 
What Oxweld Breaks, cracks, and worn surfaces, such 
has done as formerly kept machines idle for days and 
for others— even weeks, can be re-made as good as new 
with the oxwelding torch—on the spot, in 
a few hours and at a trifling cost. 
Oxweld can Ask for the book “SOxweld Can Do It!” 
do for you. which tells how Oxweld is eliminating de- 
lays in American Industry everywhere. 


Oxweld Service Engineers, stationed in 
more than fifty centrally situated cities, are 
ready to teach your men to apply oxwelding 
and cutting in your own plant. 

Write, wire or telephone to the nearest 
address below for immediate attention. 


An illustrated book “Oxweld Can Do It!” is yours on 
request. It tells what Oxweld is doing for others. 








OXWELD ACETYLENE COMPANY 
Newark, N. J. Chicago San Francisco # 
Sales Representatives in the Principal Cities of the World }) 





World’s Largest Maker of L-qvipment 
for Oxwelding and Cutting Metals 
0-507-21 
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The Jewels of a Watch 
Are Not on Display 





They don’t have to be because the 
reliability and accuracy of the watch 
bespeak their presence. 


The careful workmanship and 
scientific designofa PUROX TORCH 
cannot be seen at a glance but they 


give it the precision of a watch with- 
out its delicacy. 


The way a PUROX TORCH per- 
forms tells you that it MUST BE 
MADE RICHT in order to give the 
same kind of high class service that 
you get from a 23 jewel watch. 








597 BEAUFAIT ST. 
DETROIT 


WELDING 
2305-15 E. S2nd St. 
| Re a LOS ANGELES 
CuTTinG 
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Buyers’ Index 


Readers of Ghe Welding Engineer will find this index to contain the 


most accurate information obtainable relating to welding apparatus and 
supplies. Che advertising section includes the principal manufacturers 


of the United States. 





ADVERTISING SERVICE for Welders 
Keese, P. 

ACHIXYLENE (Compressed in Cylinders) 
Air Reduction Sales Co. 
Commercial Acetylene Supply Co. 
Linde Air Products Co. 

Universal Oxygen Co. 
Prest-O-Lite Co. 

ACETYLENE GENERATORS 
Air Reduction Sales Co. 
Bastian-Blessing Co. 

Carbic Mfg. Co. 

Davis-Bournonville Co 

Imperial Brass Mfg. Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Smith's Inventions, Inc. 

superior Oxy-Acetylene Machine Co. 
United States Welding Co. 

Universal Oxygen Co. 

Victor Oxy-Acetylene Equipment Co. 

ALUMINUM FILLER RO 
Air Reduction Sales Co. 

Burdett Oxygen Co. 

Wm, Cramp & Sons 

Electric Arc Cutting & Welding Co. 
Iron City Foundry Co. 
Kentucky Oxygen-Hydrogen Co. 
Davis-Bournonviile Co. 

The Imperial Brass Mfg. Co. 
Hauck Mfg. Co. 

Imperial Brass Co. 

Modern Engineering Co. 

Oxweld Acetylene Co. 

Superior Oxy-Acetylene Mach. Ce 
Torchweld Equipment Co. 

United States Welding Co. 
Universal Oxygen Co. 

ALUMINUM FLUX 
Air Reduction Sales Co. 

Alloy Welding Products Co. 

American Flux Co. 

Burdett Cxygen Co. 

Kentucky Sareee-Ryeveare Co. 

Cortland Welding Compound Co. 

Davis-Bournonville Co. 

The Imperial Brass Mfg. Co. 

Hauck Mfg. Co. 

Hoskins Process Development Co. 

Imperial Brass Co. 

Modern Engineering Co. 

Morey Flux & Chemica! Co. 

Oxweid Acetylene Co. 

Superior Oxy-Acetylene Machine Co 

Torchweld uipment Co. 

Uniied States Welding Co. 

Universal Oxygen Co. 
4LUMINUM SOLDER 

Air Reduction Sales Co. 

Burdett Oxygen Co. 

Liberty Welding Co. 

ANNEALING FURNACES 

Aeroil Burner Co. 
Buffalo Dental Mfg. Co. 
General Electric Co. 
Universal Oxygen Co. 
APRONS (Asbestos) 
Chicago Eye Shield Co. 
F. D. Farnam & Co. 
Electric Arc Cutting & Welding Co. 

ASBESTOS GLOVES 
Air Reduction Sales Co. 

Asbestos Products Co, 
Burdett Oxygen Co. 
Chicago Bye Shield Co. 
¥. D. Farnam & Co. 
Imperial Brass Mfg. Co. 
Servicized Products Co. 
Universal Oxygen Co. 

ASBESTOS SHEET PAPER 

Alr Reduction Sales Co. 
Asbestos Products Co. 
Burdett Oxygen Co. 

Navis-Bournonville Co, 








Rochester 
Welding 
Works 


We not only do welding, 
but supervise the design 
and installation of oxy- 
acetylene welding plants; 
report on welding ma- 
terial and methods; make 
tests on welding appa- 
ratus for efficiency and 
economy. 


Nine years’ experience. 


Rochester Welding Works 
349 Orchard St, Rochester,N.Y, 
S. W. MILLER, M. E., Proprietor 














are an everyday occurrence In our 
shop. We go anywhere, take the 
big and little Jobs. We use Oxy- 
Acetylene and Electric Arc proc- 
esses. 


Boller Welding and special tanks 
our specialty. Our ten-ton crane 
handles big work with ease. 


Telephone or write for particu- 
lars. 


Chicago Welded Products Co. 


226 N. Carpenter St., Chicago 


BRASS AND BRONZE FLUX 


ns | 


Unusual Welding Problems 





Torchweld Equipment Co. 
Universal Oxygen Co. 
BRASS SPELTER WIRE 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Universal Oxygen Co. 
Torchweld Equipment Co 
BRAZING OUTFITS 
Bastian-Blessing Co. 
Buffaio Dental Mfg. Co. 
Hauck Mfg. Co. 
Imperial Brass Mfg. Co, 
Smith's Inventions, Inc. 
superior Oxv-Acetylene Machine Co 
Torchweld Equipment Co. 
Weldit Acetylene Co. 


BRONZE FILLER RODS 


Air Reduction Sales Co. 
Central Steel & Wire Co. 
Wm. Cramp & Sons 
Electric Arc Cutting & Welding Co 
Burdett Oxygen Co. 
Hauck Mfg. Co. 
Davis-Bournonville Co. 
Kentucky Oxygen-Hydrogen Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machina Ce 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
BUTT WELDERS 
American Blectric Fusion Corp. 
CABLE (For Leads) 
Electric Arc Cutting & Welding Co 
General Electric Co. 
Transportation Engineering Corp 
Wilson Welder & Metals Co. 
CARBIDE (Calcium) 
American Carbolite Sales Co. 
Gas Tank Recharging Co. 
Shawinigan Products Corp. 
Union Carbide Sales Co. 
CARBIDE (Compressed in Cakes) 
Carbie Mfg. Co. 
CARBON (Blocks, Paste, Etc.) 
National Carbon Co. 
U. 8S. Welding Co. 
Electric Arc Cutting & Welding Co 
CARBON REMOVING TORCHES 
See “Torches” 


CAST IRON FILLER BODS AND FLUX 
Alr Reduction Sales Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 
Central Steel & Wire Co. 
Cortland Welding Compound Co. 
Wm. Cramp & Sons 
Electric Arc Welding & Cutting Co 
Iron City Foundry Co. 
Davis-Bournonville Ce. 
Kentucky Oxygen-Hydrogen Co. 
Hauck Mfg. Co. 
International Oxygen Co. 
Modern Engineering Co. 
The Imperial Brass Mfg. Co. 
Oxweld Acetylene Co. 
Imperial Brass Mfg. Co. 
Page Steel & Wire Co. 
John A. Roebling’s Sons Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Standard Mfg. Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp. 
United States Welding Co. 
Universal Oxygen Co. 


COPPER FLUX 





F. D. Farnam & Co. 


Air Reduction Sales Co. 
Imperial Brass Mfg. Co. 


Air Reduction Sales Co. Imperial Brass Mfg. Co. 


Burdett nm Co. CUTTING RODS (Elec. Arc) 
Oxweld Acetylene Co. 4 Cc 
Servieusd Peeducte Co. yong ding Compound Ce, Electric Arc Cutting & Welding Co 


Superior Oxy-Acetylene Machin» Co 
United States Welding Co. 
Universal Oxygen Co. 
BLOW TORCHES (Acetylene) 
See “Torches” 
BOOKS (Relating to Welding) 
The Welding Engineer 
Electric Arc Cutting & Weiding Co. 


Davis-Bournonville Co. 
Kentucky Oxygen-Hydrogen Co. 
The Imperia! Brass Mfg. Co. 
Modern Engineering Co. 
United States Welding Ce. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Ce. 


CYLINDERS 
Wm. Wharton, Jr., & Co. 
ELECTRIC ARC WELDING OUTFITS 
Electric Arc Welding & Cutting Co. 
General Electric Co. 
Lincoln Elec. : 
Quasi-Are Weldrode Co. 
Westinghouse Elec. & Mfg. Co. 
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SERVICE PLANTS 








Buffalo, N. Y. Minneapolis, Minn. 
846 Main St. 14 No. 9th St. 
Chicago, Ill. 


New York, N. Y. 


1522 Michigan Ave. 355 W. 57th St. 





Cleveland, Ohio 


Pittsburgh, Pa. 
6529 Euclid Ave. 





# 5102 Baum Blvd. 
Milwaukee, Wisconsin Over 500 Licensee Representations San Francisco, Calif. 
18 Martin St. Throughout the World. 116 Hyde St. 





L. LAWRENCE & COMPANY 


Originators of Lawrence Scored Cylinder Process 


Beware of Imitators 





Home and Licensee Office: 
292 Halsey Street NEWARK, NEW JERSEY 


Repairs to Scored Cylinders by Lawrence 
Patented Process are permanent and guaranteed 
for the life of the motor. 


Shop licenses obtainable. Write for particu- 
lars and prices today, as someone may be ahead 
of you. 


Distributors of De Luxe Light Weight Gray 
Iron Pistons, Rebco and Hi-Speed Rings and 
Wrist Pins. 
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Meare RESISTANCE WELDERS. See 


stance Welding Machines” 


ELECTRODE HOLDERS 
Electric Arc Welding & Cutting Co. 
Wilson Welder & Metals Co. 
General Electric Co. 
Transportation Engineering Corp. 


ELEOTROLYTIC OXYGEN AND HYDROGEN 
GENERATING EQUIPMENT 
Burdett Oxygen Co. 
The Electrolabs Co. 
International Oxygen Co. 
Universal Oxygen Co. 


FILLER RODS (Swedish Iron) 
Air Reduction Sales Co. 
Bierman-Everett Fdy. Co. 
Burdett Oxygen Co. 
Central Steel & Wire Co. 
Wm. Cramp & Sons 
Kentucky Oxygen-Hydrogen Co. 
Electric Arc Cutting & Welding Ce. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
Modern Engineering Co. 
The Imperiai Brass Mfg. Co. 
Oxweld Acetylene Co 
Page Steel & Wire Co. 
Superior Oxy-Acetylene Machine Co. 
Transportation Engineering Corp. 
Universal Oxygen Co. 


FILLER RODS (Tobin Bronze) 


Air Reduction Sales Co. 
Burdett Oxygen Co. 

Central Steel & Wire Co. 
Bierman-Everett Fdy. Co. 
Davis-Bournonville Co. 
Kentucky Oxygen-Hydrogen Co. 
International Oxygen Co. 

The Imperia! Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co 

Page Steel & Wire Co. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 


FILLER RODS (Vanadium Steel) 


Air Reduction Sales Co. 
Burdett Oxygen Co. 
Bierman-Everett Fdy. Co. 
Central Steel & Wire Co. 
Universal Oxygen Co. 

Wm. Cramp & Sons 
Davis-Bournonville Co. 
Mauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
Modern Engineering Co. 
Oxweld Acetyiene Co. 
Reid-Avery Co. 

Torchweld Equipment Co. 
4uperior Oxy-Acetylene Machine Co 
United States Welding Co. 
Universal Oxygen Co, 


FIREPROOF PLASTIC 


National Carbon Co. 
U. 8S. Welding Co. 


FLUE WELDERS (Electric) 


General Electric Co. 
Wilson Welder & Metals Co. 


FLUXES 


Air Reduction Sales Co. 
American Flux Co. 
Cortland Welding Compound Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Smith's Inventions, Inc. 
Universal Oxygen Co. 
FURNACES (Annealing) 
Buffalo Dental Mfg. Co. 
General Electric Co, 
Hauck Mfg. Co. 
Universal Oxygen Co. 


PREHEATING FURNACES 


Buffalo Dental Mfg. Co. 
Giest Mfg. Co. 
Hauck Mfg. Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Superior Oxy-Acetylene Machine Co 
GAS BURNERS (Preheating) 
Air Reduction Sales Co. 
Superior Oxy-Acetylene Machine Co 
Universal Oxygen Co. 
GATIGES 
U. 8. Gauge Co. 
GENERATORS (Oxygen or Hydrogen) 
Burdett Oxygen Co. 
The Electrolabs Co. 


International Oxygen Co. 
Universal Oxygen Co. 


GLOVES (Welders Asbestos) 
Asbestos Products Co. 
Burdett Oxygen Co. 
Chicago Eye Shield Co. 
Davis-Bournonville Co. 
Electric Arc Cutting & Welding Co. 
International Oxygen Co. 
Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 
F. D. Farnum & Co. 


GOGGLES 
Chicago Eye Shield Co. 


Geo. S. Johnston Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co 
Transportation Engineering Corp. 
Willson Goggles, Inc, 


GRINDING MACHINES 
Transportation Engineering Corp. 
Wodack Electrical Tool Corporation. 


HARDENING FURNACES 
Buffalo Dental Mfg. Co. 
General Electric Co. 

Hauck Mfg. Co. 

HOSE (Oxygen and Acetylene) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
Buffalo Dental Mfg. Co. 
Davis-Bournonville Co. 
Kentucky Oxygen-Hydrogen Co. 
International Oxygen Co. 
Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 

HOSE UNIONS 


Air Reduction Sales Co. 
Bastian-Blessing Co. 

K-G Welding & Cutting Co. 

Hauck Mfg. Co. 

Imperial Brass Mfg. Co. 
International Oxygen Co. 

Smith’s Inventions, Inc. 

Superior Oxv-Acetylene Machine Co. 
Torchweld Equipment Co. 

Universal Oxygen Co. 


HYDROGEN 


Burdett Oxygen Co. 
California Compressed Gas Co. 
Gas Products Association 
Electrolytic Oxy-Hydrogen Laboratories, Inc 
International Oxygen Co. 
Universal Oxygen Co. 
HYDROGEN PLANTS 
Burdett Oxygen Co. 
Electrolytic Oxy-Hydrogen Laboratories, inc 
International Oxygen Co. 
Universal Oxygen Co. 


KEROSENE PREHEATING TORCHES 
Air Reduction Sales Co. 
Hauck Mfg. Co. 
The Imperial Brass Mfg. Co. 
Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co. 
NEEDLE VALVES 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
The Bastian-Blessing Co. - 
Universal Oxygen Co. 
Buffalo Dental Mfg Co. 
Federal Brass Works. 
General Welding & Egqpt. Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
Torchweld Equipment Co. 


NITROGEN 
Air Reduction Sales Co. 
Linde Air Products Co. 


OLL BURNERS (Preheating) 
Air Reduction Sales Co. 
Gas Products Assn. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co, 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co. 
OXYGEN (Compressed in Cylinders) 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
California Compressed Gas Co. 
Gas Products Ass’n. 
International Oxygen Co. 
The Linde Air Products Co. 
Swift & Co. 
Universal Oxygen Co. 


OXYGEN AND HYDROGEN GENERATING 
EQUIPMENT 
The Electrolabs Co. 
Burdett Oxygen Co. 
Gas Products Assn, 
International Oxygen Co. 
Universal Oxygen Co. 
PREHEATING FURNACES 
Natural Gas and Oil Fuel) 
Imperial Brass Mfg. Co. 


PRESSURE GAUGES 
Air Reduction Sales Co. 
Bastian & Blessing Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co. 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co, 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Ce. 
U. 8. Gauge Co. 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 
REGULATING VALVES (Acetylene) 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 


Burdett Oxygen Co. 
Davis-Bournonville Co. 


(Artificial or 


Federal Brass Works 
Hauck Mfg. Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co 
K-G Welding & Cutting Co, 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Smith’s Inventions, Inc. 
Superior Ozy-Acetyione Machine 
Torchweild Equ!pment Co. 
United States Welding Co. 
Universal Oxygen Co. 
Universal Regulator Co. 
Weldit Acetylene Co. 


REGULATING VALVES (H 
Air Reduction Sales Co. yonouns 
The Bastian-Blessing Co. 
Burdett Oxygen Co. 
Federal Brass Works 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Modern Engineering Co. 
Universal Oxygen Co. 
Weldit Acetylene Co. 
Universal Regulator Co. 
K-G Welding & Cutting Co. 
Superior Oxy-Acetylene Machine c 
Smith’s Inventions, Inc. 
Torchweld Equipment Co. 
Universal Oxygen Co. 
REGULATING VALVES (Ox 
Air Reduction Sales Co. camel 
The Bastian-Blessing Co. 
Federal Brass Works 
Imperial Brass Mfg. Co. 
Smith’s Inventions, Inc. 
Universal Oxygen Co. 
SAND BLAST 
Transportation Engineering Corp 
RESISTANCE WELDING MACHINES 
American Electric Fusion Corp. 
SCORED CYLINDERS 
L. Lawrence & Co. 
Wilson Welder & Metals Co. 
SEAM WELDERS (Electric: 
American Electric Fusion Corp. 
General Electric Co. 
SILVER SOLDER 
F. H. Noble & Co. 


SOLDERS 
Liberty Welding Co. 
SPOT WELDERS 
American Electric Fusion Corp. 


TORCHES (Oxy-Acetyl J 
Cuttings ylene Welding and 


Air Reduction Sales Co. 

The Bastian-Blessing Co. 
Sasate Mts. Co. 

Burdett Oxygen Co. 
Davis-Bournenvilie Co. 

Federal Brass Works 
International Oxygen Co. 

The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Modern Engineering Co. 

Victor Oxy-Acetylene Eqpt. Co. 
K: atucky Oxygen-Hydrogen Co. 
Uxwald Acetylene Co. 
Prest-O-Lite Co. 

Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
The Thermalene Co. 

Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co. 


TORCHES (Oxy-H 
Cutten (Oxy-Hydregen Welding and 


3 
Air Reduction Sales Co. 
The Bastian-Blessing Co. 


0 





Texas Headquarters for Welding 
and Cutting. The Best Equipped 
Plant in the State. 


Southern Welding & Machine Co. 
212-14 College Street 


San Antonio, Texas 





Burdett Oxygen Co. 
Davis-Bournonville Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
K-G Welding & Cutting Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Superior Oxy-Acetylene Machine Co 
Smith’s Inventions, Inc. 
Torchweld Equipment Co. 
United States Welding Co. 
Universal Oxygen Co 
TANK CONNECTIONS (Oxygen and Acety 
lene Adaptors) - 
Air Reduction Sales Co. 
International Oxygen Co. 
Smith’s Inventions, Inc. 
Superior Oxy-Acetylene Machine Co 
The Imperial Brass Mfg. Co. 
Torchweid Equipment Co. 
Universal Oxygen Cc 
THERMALENE-GAS 
The Thermalene Co. 
THERMIT WELDIN 


G 
Metal & Thermit Corp. 
as (Gasoline and Kerosene Prehet 


Air Reduction Sales Co. 
Buffalo Dental Mfg. Co. 
The Imperial Brass Mfg. Ce. 
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NION CARBIDE 


WORLD’S BEST QUALITY—HIGHEST GAS YIELD 


ALWAYS PACKED IN BLUE AND GRAY DRUMS 


Large stocks of Union Carbide in 
all regular commercial sizes are car- 
ried at each of Union Carbide Sales 
Company’s Warehouses listed be- 
low. 


Requests for information and spe- 
cial correspondence should be ad- 
dressed to our New York, Chicago 
or San Francisco offices. 


Generator Sizes of Union Carbide 
Packed in 100 Pound Drums 
314 in. x2 in. (Lump) 
2 in.x % in. (Egg) 
1%4in.x % in. (Nut) 
Y% in. x 1/12 in. (Quarter) 


For Oxy-Acetylene Welding and 
Cutting Plants, Acetylene House 
Lighting Plants, Contractors’ 
Torches and Flare Lights, and nu- 
merous other pieces of Acetylene 
generating apparatus designed for 
the use of one of these sizes of Car- 
bide. 


UNION CARBIDE SALES COMPANY 


Peoples Gas Building 
Chicago, IIl. 


Carbide and Carbon Building 


30 East 42nd St. 
New York 


Balfour Building 


California and Sansome Sts., 


San Francisco, Calif. 





UNION CARBIDE SALES COMPANY’S WAREHOUSES 


Shipments Always Made On Day Orders Are Received 


ALABAMA 
Birmingham............ 1916 Morris Ave. 
Mobile. .cccccccrccces 16 S. Commerce St. 
Mont@omMery «oceccccccves 114 N. Perry St. 

‘ARIZONA 
PHOCNIZ...ccccccccess 42 S. Central Ave. 

ARKANSAS 
Wt. Bunk. cc vcéteweeres. 123 S. Ninth St. 

CALIFORNIA ° 
Oe arr Pe ee 932 H St. 
ee eee ee re 639 Gibbon St. 
BACSTOMOMGG., 0.6.0 0:0 0 0000-00 206s. bem 217 O St. 
Ban DrleGs..cccsecece Seventh and J Sts. 
San Franciaco.......+..+.-. Balfour Bldg. 

COLORADO 
Denver...... Nineteenth and Wazee Sts. 

CONNECTICUT 
WMartGerG ss 0605 0c0ccnsed 412 Trumbull St. 

DISTRICT OF COLUMBIA 
Washington........§ 501 Second St., N. E. 

FLORIDA 
JOCMEIVIING. 6 ev k cas ckhonecs 13 Cedar St. 
DRG 6 a 5:6 Weld dc i ceaeeses 805 Tampa St. 

GEORGIA 
pao Wee ee cee Pee P. O. Box 1594 


Savannah, Ogeechee Canal, S. of Bay St. 
P. O. Box 78 


ILLINOIS 
Chicago..... 122 So. Michigan omer ard 
Danvill@..ccccccece Oreesvees -511 Oak St, 
ee eee 133 W. W ‘itiace St. 
Mast Bt... TGs ci cccieowcs 700 Broadway 


Phones Bell-Bridge 320, 
Kinloch-St. Clair 320 
Marion..315 S. Granite St., P. O. Box 747 


eee ee 124 E. Archer Ave. 
POEs « 60ldns 60s 6s 100-110 Edmund St. 
Phones Main 700-701, Interstate 7000 
Quincy...... 313 Delaware St., Phone 220 
Springfield. ...ccscccs 1801 Washington St, 
WORORROE . s ksvcncd-os.weewe 702 East Elm St. 





UNION CARBIDE 


INDIANA 
Evansville... .ccccccceces 1601 Illinois St. 
Fort Wayne. ..ccccscesces 2216 Broadway 
Indianapolis...... 110-112 S. Alabama St. 


Phones Bell-Main 2410, 
Independent 27-474 


Terre Haute. .cccceeves 921 Wabash Ave. 
IOWA 
Davenport... ccccoccseccs 118 Harrison St 
Des Moines.........- Third and Elm Sts 
DUPUGUSs . oc cce 8th and Washington Sts. 
Fort Dodge..... Central Ave. at 16th St. 
Ottumwa..... 207-9-11 S. Washington St. 
Sioux City..925 Fourth St., P. O. Box 398 
Wateriee..ccsccses 1209 East Fourth St. 
KANSAS 
PICGSDUPE: 6 ccecscevcees 109 W. Third 8t. 
DRO. oc cecascesuenecens 154 N. Fifth St. 
Wichita... = and Sycamore Aves. 
. Box 9561 
KENTUCKY 
Allen ...se. eo ccccccccccseceeeeeeeesesee 
Louisville...... verry rt 126 E. Main St. 
Middlesboro....... 1701 Cumberland Ave. 
LOUISIANA 
New Orleans........... 4124 Toulouse St. 
MAINE 
Portland... cccscceceoseve 11 Exchange St. 
MARYLAND 
Baltimore. «cicvisvcens 19 E. Lombard St. 
Cumberland....53 Third Nat’l Bk. Bldg. 
Salisbury...Mill St., Opp. Fulton Station 
MASSACHUSETTS 
Geringhele ..iccccssseuebetes Napier St. 
Wercester..ccccccesocecss 15 Federal St. 
MICHIGAN 
Detroit...... Federal and Junction Aves. 
Grand Rapids..500 Shawmut Ave., N. W. 
BIANGOCE.. occ neves First Nat'l Bank Bldg. 
Iron Mountain...... 513 Stephenson Ave. 
EN ee 172 South Water St. 
Muskegon.......... 303 W. Western Ave. 
Saginaw..... 1830-1840 N. ——— Ave. 
Sault Ste. Marie.«<cccccec cesesrccce ° 
MINNESOTA ” 
Btinnenpels ath utwand eee 34 N. First St. 


Phones Nicolice 7121, 
Tri City-Automatic 38634 


Virginian. ccocssvasupeee 413 Chestnut St. 
MISSISSIPPI 

Viecksbure. ccosescss 1312 * smecetien st. 
MISSOUR 

BRanmeas Cit?..ccsceaus baee St. Louis Ave. 

St. Joseph....... 920 Sixth St., Sta, ‘‘A.” 

Ct. TOUR. . ccna (See East St. Louis, IIl.) 
NEBRASKA 

QuRRRMs 000 0220 eax cee 1007-9-11 Jones St. 


Union Sta, P. O. 
NEW JERSEY 


eS Pe West and Clinton Sts. 

Newark...... .251-55 Ridgewood Ave. 
NEW YORK 

ps SET Oe ee ee -108 Third Ave. 

BiDSRamteha) 6h ics cadvctess 21 Jarvis St. 


Phones Long Distance 467, 
York State 210, Bell 2450 


SE re re 1336 Genesee St. 
Geneva...... Exchange St. & R. R. Place 
i ee eS Pe eae 
pe) Pere 11 New York Ave. 
Kingston..... O'Neil St., veined Broadway 
Niagara Falls ........ evceus 

— rrr ee Smith ‘St. 

and N. »N. H. & H. R. R. Tracks 

SER ern Cap 135 Hotel St. 
Wr ON x 6 hse t-cuboceks 438 Court St. 


WRGGMMEl, 6shicutscunues 22-23 Main St. 
NORTH CAROLINA 
ee ..205 W. First St. 
Wilmington....... es eeee 13 N. Front St. 
eee ee eee P. O. Box 149 
NORTH DAKOTA 
PAPO, .csccces Fifth St. and Second Ave. 
OHIO 
ACRONS. 2. cecesece Factory and Moore Sts. 
oO ae 618 Mulberry Road, 8S. E. 
Cincinnati..67 Plum St., Phone Main 682 
Cleveland........ 601 The Citizens’ Bldg. 
SOMITE 6.0.0.6 08:06:20 ones 310 Dublin Ave. 
Se 812-828 E. First St. 
RR sat arb thes eh ace aes ele 338 East High St. 
Mansfield...40 West Third St., Phone 69 
Steubenville...... 324-343 N. Seventh St. 
ee errs: 414 S. Erie 8t. 
Youngstown..... Jones and Brittain Sts. 
Zanesville....... .-.---Main and 2nd Sts. 
OKLAHOMA 
McAlester....sccccccceceesS No Main St. 
ORIGROM Gs 6 oc vitedves 4 West Park Place 
i ere 1-11 N. Boulder St. 
OREGON 
Pertinne.. .scassicneue 15th and Hoyt Sts. 
PENNSYLVANIA 
DOR VOEL ..06cccenenseseeson 359 Beaver St. 


DuBois....Weber Ave. and Franklin St. 
East Greensburg..Clark and George Sts. 
ere eee 1426 Chestnut St. 
py ere o> & 25 S. Tenth St. 
Johnstown, Messenger St. and B. & O. R. R. 
wiaerepntics: = Oseceoses ° 
wea 1202 Chamber of Commerce blag. 


Pottsville....Railroad and Sanderson St. 
ScranteM. ..ocsece Penn Ave. and Vine St. 
BORMGMIN « sc.c0 sce Fifth and Walnut Sts. 
Williamsport....... Canal and Court Sts. 


SOUTH CAROLINA 
Charleston..3 N. Liberty St., Phone 2716 
TENNESSEE 

CHORIMMOONE. «5.56504 nee eden eccce 
-627 Volunteer State Insurance Bldg. 


Knoxville........:. 426 West Depot Ave. 
ee, EE 671 South Main St. 
Nashville........ 105-107-109 Broadway 
TEXAS 
ee Wood and Market Sts. 


El Paso..First and — Sts., Phone 50 
i, ee ee ee coecccccecoce 
.Baker and Cedar Sts., + P. O. Box 1214 
San Antonio............ --115 Medina St. 
Waco..Thirteenth & Mary Sts., Phone 23 
UTAH 


Salt Lake City..108 W. Second South St. 
VIRGI 


. 


ee, eee es 1324 Commerce St. 
NOTION 20's.<:00.0 4a0uiew cena 513 Front St. 
Richmond......:.--.. 18th and Cary Sts. 
WEST VIRGINIA 
Bluefield......... ooocdeS ae St. 
Charleston, ‘Broad St. and K. & M. R. 
) i re Railroad Ave. and First St. 
IEEE. \6:0 sain weaken eocberole one ake “a 2 
Huntington...Seventh Ave. & Eighth St. 
Morgantown...... 178 Clay St., Phone 20 
Wheeling........ 43rd and wMeCulloch St. 
WASHINGTO 
a ae 508 Westlane Ave., North 
Spokane..162 So. Post St.. Phone Riv-96 
WISCONSIN 
E> OCreGee. « 6cceeeat Front and King Sts. 
a. 513-19 Williamson St. 
Milwaukee,.......... +--+. 120 Jefferson St. 


IS EASILY OBTAINABLE EVERYWHERE 


~ 
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Reduce Overhead Expense 


la 





COMPLETE UNITS 
INSTALLATIONS 
GENERATORS 
and SUPPLIES 





Welders do their preheating jobs at less cost than with 
artificial gas. 


There is absolutely no SMOKE or NOXIOUS GASES 
DIRT that accumulates when charcoal is used is eliminate 
The burners are readily regulated to the desired flame 


regulating the OIL VAL\ 

HAUCK KEROSENE PREHEATERS are simple to OP 
and easy to HANDLE. They are equippel with hand | 
pumping will operate the burner for three hours. 


Write us for descriptive matter, or, still better, ask us to s¢ 


an outfit ON TRIAL 


HAUCK MANUFACTURING CO. 


Makers of Oil Burning Equipment for Over Twenty Years 


K-G WELDING anv CUTTING CO., Inc. 
Home Office and Factory: 556 W. 34th St.,New York City 


Sales Offices: 


PHILADELPHIA PITTSBURGH CHICAGO SPRINGFIELD, MASS- 





and NORFOLK» 


* ON SERN A RRS 


riuuck Mfg. Co. 

International Oxygen Co. 

The Imperial Brass Mfg. Co. 
Oxweid Acetylene Co. 

the Prest-O-Lite Co. 

Superior Oxy-Acetylene Machine Co. 
United States Welding Co. 
West'nghouse Electric & Mfg. Co. 
Burdett Oxygen Co. 
Davis-Bournonville Co 
International Oxygen Co. 

Kentucky Oxygen-Hydrogen Co. 
Modern Engineering Co. 
Prest-O-Lite Co. 

Smith's Inventions, Inc. 

Superior Oxy-Acetylene Machine Co. 
Universal Oxygen Co. 

The Imperial Brass Mfg. Co. 
Torchweld Equipment Co. 

Oxweld Acetylene Co. 


TRUCKS (Cylinder Carriers) 
Air Reduction Sales Co. 
Davis-Burnonville Co. 

The Imperial Brass Mfz. Co. 

The Alexander Milburn Co. 

Modern Engineering Co. 

buperior Oxy-Acetylene Machine Co. 
Torchweld uipment Co. 

United States Welding Co. 
Universal Oxygen Co. 

The Bastian-Blessing Co. 

Air Reduction Sales Co. 

Burdett Oxygen Co. 


122 TENTH STREET =: : : 


BROOKLYN, N. Y. 











VALVES (For Oxygen Cylinders) 
Air Reduction Sales Co. 
Burdett Mfg. Co. 
International Oxygen C 
Safety Car Heating & Lighting Co. 
Universal Oxygen Co. 


WELDING APPARATUS (Electric) 
Electric Arc Welding & Cutting Co. 
General Electric Co. 

Lincoln Elec. Co. 
U. S. Light & Heat Corporation 
Westinghouse Elec. Mfg. Co. 


WELDERS’ GLOVES 
Air Reduction Sales Co. 
Asbestos Froducts Co. 
Chicago Eye Shield Co. 
Electric Arc Cutting & Welding Co. 
F. D. Farnam & Co. 
International Oxygen Co. 
The Imperial Brass Mfg. Co. 
Transportation Engineering Corp. 
Universal Oxygen Co. 


WELDERS’ GOGGLES 
Air Reduction Sales Co. 
Burdett Oxygen Co. 
The Imperial Brass Mfg. Co. 
Chicago Eye Shield Co 
International Oxygen Co. 
Geo. 8S. Johnston Co. 
Modern Engineering Co. 
Transportation Engineering Corp. 


Universal Oxygen Co. 
WELDERS MASKS 


Chicago Eye Shield Co. 
Electric Arc Welding and Cutting Co 
General Electric Co. 
Geo. S. Johnston Co. 
Torchweld Equipment Co. 
Transportation Engineering Corp. 


WELDING RODS AND WIRE 
Air Reduction Sales Co. 
Electric Arc Cutting & Welding Co 
Bierman-Everett Fdy Co. 
Burdett Oxygen Co. 
William Cramp & Son 
Central Steel & Wire Co. 
Iron City Foundry Co. 
Kentucky Oxygen-Hydrogen Co. 
The Imperial Brass Mfg. Co. 
International Oxygen Co. 
Modern Engineering Co. 
Oxweld Acetylene Co. 
Page Steel & Wire Co. 
Reid-Avery Co. 
John A. Roebling’s Sons Co. 
Torchweld Equipment Co 
Transportation Engineering Corp. 
Universal Oxygen Co. 


WIRE AND CABLE (Asbestos Insulated) 


Central Steel & Wire Co. 
& W. Fuse Worrs, Genera! Electric Co 


ALPHABETICAL INDEX TO ADVERTISERS 


A Gas Tank Rechargng Co........... gooeseeett P 
Alp ReGwmetion Bales Gbecccceccccccccesves 59 H Pegs Breen Be Wee Ce. cc ssc ccccces 
Re NEE CI cc caedSdcddsoecccecooees 58 H k M t The Prest-O-Lite Co., Inc........ o 
American Carbolite Sales Co........+.0++: 44 Hoeki ‘ ae aeees-ee Ro eeecreeewe 8 

oskins Process evelopment Co...........55 Quasi-Are Weldrode Co.............. 
Barimar, Ltd., London, England........... 18 I K 
Bastian-Blessing Co., The............... 30-31 I i ” . ey As ee re se 
Bierman-Everett Fdy. Co..........ccccce 9 mperial Brass Mfg. Co eecesescceshennesee 58 Rochester Welding Wks........... 4 
The Ruckeve Welding & Sup. Co.......... 5R International ie a ee Se ere 9 John A. Roebling’s Sons Co........ 
Buffalo Dental Mfg. Co...........-+e005 ic 2 Iron City Foundry Co.........0ccseeeeees 58 8 
I ES Gens eee pane ee vekeneesantl J Safety Car Heating & Lighting Co... 

Cc : . . Servicized Products Co............ 
os ee 45 Geo. S. Johnston Co..........-+.seeeeeeeees 57 Superior Oxy-Acetylene Machine Co 
Compressed Gas Corporation........ andes 3 K eee ae Machine Co....... 
Seen Ge Ge PED Gc cctctoicccecceces 21 - w De rsccccedercececccvesccces 
Galenne oe Shiela. Co. oats eesesbeeeevesen 18 K-G Welding & Cutting Co................ 8 Shawinigan Products Seopeenicen sth nal 
Chicago Welded Products Co........ peste 4 Seesaw Wane e L Smith’s Inventions, ™~ vee 
Commercial Acetylene Supply Co.......... 20 siberty Ke ee ee 54, 58 - 
Cortland Welding Compound Co........... Ce Mee eee GO. ce cccccccccnctiosess 22 The Thermalene Co............-+. -° , 7 
Wm. Cramp & Sons....... PRE 15 ESR EID 54 on 5 oo ved vcoanemenekh 19 ls Equipment Co.......... Front Cove 

D Es RY WE ie wn6c08<déesccueces mn ransportation Engineering Corp...... 2 
Davis-Bournonville Co. «see eeeeeeeceees 16 M Union Carbide Sales Co.............-. 

Mo 7 ies .) f Ee Ge SE Bec cece obeee cosess ; 
Blectric Arc Welding & Cutting Co........ - * Seater ** United States Welding Co i 
Everstay Sales Co..........- SvGebenacend WC ee eee ao Meee eee eREee ‘ Universal Oxygen Co............-.+: y 
w 
ee Me. ceases ceeseoeeebe 16 PERE, REE: GID. on 60 06 65000+eecbbosonwbe 9 Welding Promotion Co........ 
Federal Brass Works......6: == sweecees 17 i & ~ "3 “RES SCI aor As a= 21 EE TED ED eccisccccccceces 

G oO Westinghouse Elec. Mfg. Co se uee 
CGE BGI DOkc cc ccccccccccccscecese 33 Wm. Wharton, Jr., & Co., Inc mee 
ons cceccecsiensedeees 13 Oxweld Acetylene Co........... ° éceeea 9 Wodack Electric Tool Corporation...... 66 
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Universal Oxygen 
Company SHEBOYGAN 







WISCONSIN 
MANUFACTURERS 











Most 
efficient 
generator 
for 
producing 
Oxygen 
and 
Hydrogen 


PRICES 
AND 
PARTICU- 
LARS 
ON 
REQUEST 





a 
ELECTROLYTIC OXYGEN & 
HYDROGEN CELL MODEL C 











Columbia 


Welding Carbons 


ARBONS of Superior Quality 

for Electric Welding and Cut- 
ting. Carbon Specialties of all 
shapes and sizes for Gas Welding. 


Their absolute uniformity of 
structure and performance has 
established Columbia Carbons as 
the standard throughout the 
welding industry. 


Write for information 


National Carbon Company 








Incorporated 


CLEVELAND, OHIO SAN FRANCISCO, CALIF. 


Canadian National Carbon Co., Ltd., Toronto, Canada 





912] 

















Welding Rods 


CAST IRON 
MALLEABLE IRON 
NORWAY IRON 
NICKEL STEEL 
VANADIUM STEEL 
CAST ALUMINUM 
MANGANESE BRONZE 
TOBIN BRONZE 


FLUXES FOR WELDING 
ALL MATERIALS 


QUALITY GUARANTEED 


Bierman-Everett 
Foundry Co. 


133-153 So. 20th St. 



























Irvington, N. J. 














No. 8-G for Natural Gas, $8.00 


Preheating Blowpipes 


The two most essential points in welding 
are: 











FIRST: The use of a proper sized oxy- 
acetylene flame. 

SECOND: The saving of gas by preheat- 
ing your work for the oxy-acetylene flame. 

The first is under your control in the use 


of the oxy-acetylene apparatus you have 
selected. 

















The second, we can aid you in by supply- 
ing the proper blowpipe for preheating pur- 
poses. 






We manufacture blowpipes for use with 
Coal Gas, Natural Gas, Gasoline Gas and 
Acetylene Gas, with Air Blast. 

Our catalog “B. X."" free for the asking, 


contains full description and prices. WANT 
ONE? 


Buffalo Dental Manufacturing Co. 


Buffalo, N. Y., U.S. A. 
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Is Your Shop} 


Do You Realize How Simple @ht 


AMERICA’S MOST SUCCESSFUL TORCH 


Smith’s No. 6 
















a —— 
With Smith's No. 6 Torch you have as many " 
different length torches as you have tip assem- 


, 1 T 
blies. All for the price of one torch. i : 
Each tip assembly has its own individual mix- -" 
ing nozzle. You would not use the same car- —" sh 


buretor on all gas engines. Neither should you use the 
































du 
same mixing nozzle on different sized tips. We don't. 
The hole in the No. 6 torch tips is the same diameter through- m¢ 
out, and each tip can be dressed off without changing the me 
flame. a 
This torch will stand more reflected heat than any torch iy th 
we know of. “ 
| Stop Screw vO 
Spring Mot ; 
Later HE SMITH GENER. to 
Stuffing Nut : sate, 
[Carbide FillerHole J ATOR - of the ” ar 
Carbide Hopper | plest mechanism. This il re 
lustration shows the in- o! 








Diaphragm Type 


Blow off Valve side of a Smith Automatic 


Acetylene generator, and 


| Pressure Gauge 














Feed Shaft Inclosed 


all of its working parts. 
in Steel Tube 


You will see that there is \ 














2, Stationary nothing complicated, no 
Outlet Valve £ . ' Steel Feed Plate rubbing parts to wear out, 
i ae Revolving and nothing that needs to 














Leather feed Belt 




















be closely watched. 























[Filling Plu er The illustration opposite 
per prvets abt wg shows the spring motor 
st | 

Filter z that runs this generator 
S — 
[Check Value : Specially Designed MITH’S ACETY- 
cone Cast lron Plug Valves LENE GENERA- 
| Drain Plug be TORS generate acetylene in your shop at |’: 
sass of its cost in drums. With one installed you 
no longer are in danger of running out o! 
acetylene; you are not dependent on deliv: 
Agitator 


eries of gas in drums; and your shop is it 
sured against costly tie-ups. 
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HIS SPRING MO- 
TOR which runs the 
Smith’s Generator is 
with the 
case re- 


shown here 
dust-proof 

moved. Study its sturdy 
mechanism and superior 
workmanship. Notice 
that you can regulate 
it for the speed at which 
you want your generator 
to supply the acetylene, 
and that you can also 
regulate the amount of 


pressure you want. 


able Smith Equipment Is Made? 





v Screwing down this 
Stop Seréw * temporarily 
stops entire mechenisin 


2 Serew for ‘aking up 
wear of pivot points of 
governor shaft 











(3) Adjustment Serew with 
locknut fo increase 
decrease pressure required 


All dearings are made of 
brass and are protected 
by brass dvst caps. 











14 
Centrifugal force of 
governor balls cavse 
Rovernor disc to 
be forced down 
upon felt friction 
plug 


13 
Speed us regulat 
by lowering Sovernor 
disc and 7, e Lifting 
governor bar 








Adjustment screw to drop (2) 
Sovernor bar to inerease 

Speed of generator or to 

fi, governor bar to decrease speed 














Felt plug mounted im end of QI 0 Diaphragm 


screw head carried by governor 


in generator 
Serew-down to increase 
Serew up to decrease 














4) Loeknut | 








2D) Spring acting between 
adjustment screw and 
Sovernor bar 











©) Governor Bar riding on 
casting set on diaphrag 
1S pivoted at one en 








7) /his casting carrying the 
Bovernor ee pe a 
diaphragm set intop ofa: 
cored hole leading {tom 
Benerator 








8) This Carlnde feed shaft 





bar may be adjusted for weer 
by turming up this screw about 
once a year 





Motor bracket which 
supports mozor 


leading into the generator 
verates the leather belt 
that feeds the carbnde 











No Workman Wants to Fuss With Complicated Tools 


That’s why Smith’s Welding and Cutting Apparatus is made simplicity itself. The simple, sturdy 
designs of all Smith’s welding tools insure full value for your money,—high grade work neatly 
and quickly done,—little waste of time on bothersome adjustments,—and no waste of gas while 


the jobs are being done. 


Smith’s welding tools increase the speed of skillful operators and enable inexperienced oper- 


ators to do good work. 


THESE JOBBERS CARRY A COMPLETE STOCK OF SMITH EQUIPMENT 





Campbell Iron Co., St. Louis, Mo. 


Electric Appliance Co., Chicago, Ill. 
Omaha Welding Co., Omaha, Nebr. 
Bonniwell Calvin Iron Co., Kansas City, Mo. 


Holter Hdwe. Co., Spokane, Wash. 


James Supply Co., Chattanooga, Tenn. 


Big Three Welding & Equipment Co., Fort Worth, Texas. 
Williams Hdwe. Co., Minneapolis, Minn. 

The Moore Hdwe. & Iron Co., Denver, Colo. 

Young & Vann Supply Co., Birmingham, Ala. 

Taylor Parker Co., Norfolk, Va. 

Reynolds & Reynolds, Tacoma, Wash. 


Waterhouse & Lester Co., San Francisco, Calif. 
Waterhouse & Lester Co., Los Angeles, Calif. 
Waterhouse & Lester Co., Portland, Ore. 


MITH 
INVENTIONS 


Motor Equipment Co., Wichita, Kans. 
Shadbolt & Boyd Iron Co., Milwaukee, Wis. 


2617 4th Street, S. E. 


MITH 
INVENTIONS 


INCORPORATED Minneapolis :: :: Minnesota INCORPORATED 
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estinshouse 


ESTINGHOUSE 
ELECTRIC 


$4,000 Saved 


by Reclaiming Broken Pinions 


In twenty-four hours four big pinions in the Atlantic Steel Company's plant were 
permanently repaired by a Westinghouse Welding Equipment and returned to 
service, 


All costs on the job were under one hundred dollars, representing a saving of over 
$4,000 when compared with the price of new pinions, not to mention shut- 
down losses while waiting for delivery. 


This is a single instance, out of many hundreds, where thousands of dollars are 
being saved on a welding job by having a portable Westinghouse welding 
equipment on hand suitable for repairs of all kinds. 

Westinghouse Welding Equipments are designed for close current regulation, sim- 
plified control and rugged service requirements. The special Westinghouse 
scheme of field connections and the value of a separate exciter on a welding 
set are explained in Bulletin 7149. Write for a copy today. 


WESTINGHOUSE ELECTRIC & MFG. CO. 


EAST PITTSBURGH, PA. Offices in All Large American Cities. 


WArcWelders® | 









r 
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Oxy—Oxygen is absolutely necessary for all forms of animal life. It was dis- 
covered in the year 1774 by a man named Priestley. 


Hy—Gosh! How do you suppose people got along before Priestley discovered it? 





The law says, “Less than % of 1%.” 


The wise Oxygen consumer says, “Less than 
1% impurity in Oxygen.” 


The former specification is responsible for 
near beer. 


The latter one avoids “Near Oxygen.” 





Gas Products Association 
801 Marquette Building Chicago, Il. 











14 THE WELDING ENGINEER 





— es 


SUN-LITE CARBIDE. 


PACKED IN BROWN DRUMS 


























For Acetylene Compress- IN 100 Ib. DRUMS 
ing Plants, Oxy-Acetylene In All Commercial Sizes: 
Welding Plants, House ood 372" x2" 

un sit 2" x 4" 


Lighting Generators 
g g b ] 1%” x $e" 
yy" x 1/12” 
Etc. MINERS’ LAMP 


Contractors’ Torches, 


i 














Write for location of nearest sales agency, from which shipments will be 
made direct to consumer. Address all correspondence to the Home Office 


GAS TANK RECHARGING COMPANY, MILWAUKEE, WISCONSIN 
































































































































Blue Label Yellow Label 
“WACO” WILD STEEL WELDING WIRES | “RACO” Mi 
ELECTRIC “RACO” COVERED 
| ROER NO SIZE CUSTOMER'S ORDER NO | 
, as 
o- “RACO” O= | 
| | 
| From  REID-AVERY COMPANY Electrod d From  REID-AVERY COMPANY | 
1434-36-38 Brandywine St. 36: eg 
L maine ectrodes an <n 
smaee Welding Wire “Raco” 
Mild one Electrodes Covered Electrodes 
or 
Electric Welding is the adopted standard with the largest shipbuilders, rail- A.C. &D.C. Welding 
roads and industrial plants. 
The mild steel used in the manufacture of “Raco” Elec- 
tric Welding Wire is made by the open hearth process, 
the wire is made by the Reid-Avery Co., which should 
not be confused with jobbers. 
We are in position to furnish the following sizes out of 
stock #b”, %”, da”, we” and 4%” diameter. 
“Raco” Electric Welding Wire is sold subject to rejection 
from any cause. 
Furnished in coils or straightened and cut any length. 
Samples cheerfully submitted for testing. 
Red Label Green Label 
. Ld “ ” ] 
P a RACO WILD STEEL WELDING WIRES RACO”"MANGANESE 
: COMPOSITE ELECTRODES 
=—— a ei 
o- 0 
REID - AVERY CO. From REID-AVERY COMPANY 
From  REID-AVERY COMPANY 1434-38 Brandywine St. 1434-36-38 BRANDYWINE ST 
~. wa AG Philadelphia, Pa. PHILADELPHIA. PA. | 
“Raco” Soft Iron Rods for “Raco” Manganese 7 





Oxy-Acetylene Welding Composite Electrodes 
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for high-fire Brazing and Oxy-Acetylene 
Welding of Malleable Iron or Bronze and 
Brass castings assure a faultless, flawless job. 
This is another example of the “Cramp” stand- 
ard of quality. This scientifically perfected 
metal is the result of long years of experience. 
Its fine physical properties make it especially 
suitable for welding purposes. 
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WELDING RODS 


Parsons Manganese Bronze Rolled Welding Rods 


the Strongest Bronze Made 


A strong weld of fine close grain and exceed- 
ingly tough texture is always the result where 
Cramp’s Welding Rods are usesd. 


We can also furnish Welding Rods of Cramp’s 
Cast Iron, Cramp’s Copper Covered Iron, 
Cramp’s Vanadium Steel, Cramp’s Drawn 
Aluminum, Cramp’s Cast Aluminum, Cramp’s 
American Iron and Soft Brass Brazing Wire. 











We furnish and will be glad to estimate 
on all kinds of brass and bronze castings. 























vn / 
¥ Ay Sn y, / 





hose who have enjoyed 
long’ association with 


CANADIAN CARBIDE 


have always assumed high 
standards of performance 
We are confident that if 
not already among’ they 
users Of <—»~#*> 


CANADIAN CARBIDE 


the day will comewhenyou 
too will know the meanin 
of More Gas per Found 


” 





SHAWINIGAN 


PRODUCTS CORPORATION 








— 


SHA’ GAN 











110 WILLIAM STREET NEW YORK 
549 McCORMICK BLDG. CHICAGO 




















DAVIS-BOURNONVILLE 


Welding Table and 
Surface Plate 


A welding table with a true surface that will not 
warp or buckle is indispensable to the oxy-acety- 
lene welder doing accurate work. The Davis- 
Bournonville table was designed to meet the needs 
of job and manufacturing welding shops from the 
smallest to the largest. The table top, of cast iron 
heavily ribbed, is planed on the top surface and 
two edges, making an accurate surface plate for 
lining up broken castings, shafts and all work 
parts required to be in exact relation when fin- 
ished. Shafts lined up in vee-blocks may be 
clamped securely in line sideways and vertically. 
The edges, planed square with the top surface, also 
may be used flor clamping parts at right angles 
with the top, and for angle plate work in general. 





Davis-Bournonville Welding Table in Level Position 
with Corner Legs in Place. 


The top plate is mounted on a2 heavy center 
pedestal having a simple positive vertical adjust- 
ment of 12 inches and a ball-and-socket joint with 
clamp that permits it to be adjusted to any angle 
from the horizontal to the perpendicular, and held 
firmly, When used in a level position the four 
legs at the corners and the center pedestal provide 
solid support, having ample strength and rigidity 
for the heaviest .work ever welded on tables. 
Adjustment of height from a minimum of 29 inch- 
es to a maximum of 41 inches is quickly made. 
The top can be turned around on the center ped- 
estal to any position desired to favor the job. 


As a surface plate and angle plate alone, this 
table is well worth the price to any machine shop 
or manufacturing plant. The width of the top is 
30 inches and the length 3034 inches. Net weight, 
360 pounds; shipping weight, 475 pounds. 


To clear out an over-stock, 75 of these welding 
tables have been reduced to $35 each which was 
the pre-war price of the unimproved table without 
the four corner supports. If you need a welding 
table this is an opportunity not to be neglected. 


Price, $35 boxed for shipment, F. O. B., Jersey 
City. 
Davis - Bournonville Company 
Jersey City, N. J. 


Branches in Principal Cities 
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SAFETY HIGH PRESSURE 
CYLINDER VALVE 
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A new principle in va 
developed for high pr: 
proven in service 


Absolutely Tight 
Without Packing 


LARGE REDUCTION IN 
MAINTENANCE cos 

as it prevents leakage « 

der contents in service or 

and prevents return < 
cylinders because valves can 
be opened. 
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Body of very dense metal t 
cure strength and non-p 
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he 


Fusible plug, approved 
Bureau of Explosives 


Pail\\(( 


Minimum parts. Maxin 
sturdiness. 


THE SAFETY CAR HEATING AND LIGHTING CO. 


New York 
Boston 


Chicago St. Louis 


Montreal 


Philadelphia 


San Francisco Mexico City 
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WELDOX 
Asbestos Welding Paper 


HE original welding paper, that has stood the 

of Time.” Not the ordinary asbestos paper 

factured for many uses, but a scientifically prepa 
long-fibre, pure asbestos paper developed for on 
pose—to furnish a welding paper capable of withstand 
hard usage and high temperatures without giving 
noxious and injurious smoke, gases and fumes. Your 
men naturally can do better work when WELD¢ 
Asbestos Welding Paper is used on every welding 


WELDOX Asbestos Welding Paper comes in 5 
and 100 Ib. rolls, 36 inches wide. 


Test a Free Sample with a torch. Subject it 
physical tests. “WELDOX” in your shop and available 
for every job will save in many ways: It lasts longer; 
it cuts out eye and lung sore for the welders; it there 
fore aids in turning out better work in less time. 

All rolls specially wrapped, and labeled “Weldox’ 


Asbestos Mittens, plain or one finger and thumb. 
Asbestos Mittens, 23-inch length over all. 
Asbestos Gloves, 5 fingers. 
Asbestos Leggings, 16-in. to 30-in. lengths. 
Asbestos Aprons, made to specifications. 
Asbestos Masks. 
Asbestos Fibres. 
Asbestos Cloth. 

If it’s Asbestos, we have it. 


F. D. Farnam & Co. 


Office and Warehouse 


359 N. Wells St., Chicago, IIl. 
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You Make a 


“Good” Torch 


—why not get the 
Best Regulator? 


—why not? 


Make it a 
Federal 


“HEDERAL” Regulators have been 


passed by the National Board of Under- 
writers. Should a diaphragm, for any reason, 
become ruptured, the gas is released through 
special vent holes at the rear end of the front 
cap, absolutely preventing any possible chance 
of physical injury to the operator. 


“FEDERAL” Regulators are made of 


the very best materials by expert mechanics 
for expert welders who know the value of and 
appreciate absolutely dependable Regulators. 


Federal Brass Works 


31st St. and Kedzie Ave. CHICAGO 
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Swift’s 
Pure Oxygen 


“A Reputation 
[mposes an Obligation” 





INMATE 


Swift Oxygen must pass 
the most rigid tests 
—must never vary 
from its highquality 
standard. 


SS) 


SAA. AAAI 


Swift Oxygen is produc: 
ed in the largest 
electrolytic plant 
in the U. S. Ain 
ample quantities to 
render unequalled 
service to our 
customers. 





The use of Swift Oxygen in 
your plant will aid you in 
raising the standard ofthe 
work of your operators. 


The Name is Your Guarantee 





> SS Oooo 555 5 5 dda dodo dsooosdoeddsssass5555235555 555A AAA 


MNHNN 


Swift & Company, 
Oxygen Department 
Union Stock Yards Chicago, IIL 7 
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Have you invented anything 
connected with welding? 


If you have a sound idea or a Patent for anything in connection with Welding in 
any Metal or for any Metallurgical process and you want to sell it to the best ad 
vantage, here is your opportunity. ) . 


under heat treatment may possess some special knowledge that can 
be turned into cash. Frequently great inventions are lurking in 


CG. Engineers, workmen with brains and anyone familiar with metals 
the brains of people who do not know how to utilize them. 


é 
Barimar is a British Firm with a large capital and numerous factoriés and wishes 
to buy outright or to co-operate with Inventors of the latest developments in con- 
nection with Welding and similar processes and is prepared to pay substantially 
for any Process or Invention that possesses merit. 


In the first instance, outline briefly what you have to offer and address letter in confidence to 


MR. C. W. BRETT (Managing Director) 


BARIMAR LTD. 


The World’s Scientific Master Welders 


10 Poland Street, Oxford Street LONDON, W. 1 































Bare Facts 


These Hand Shields are 
made of a strong light 
fibre. Our _ improved 
Lens holder and ““ESSEN- 
TIALITE” lenses are part 
of the regular equipment. 
Style “‘D’’, weight only 8 
oz. Style ““L’’, weight only 
9 oz. 


Send for our new Catalogue No. 17 


rect types. 


2300 Warren Avenue 


CHICAGO, ILL. 
Style “D”’ 








Proper protection for the 
welders’ eyes has been 
given our undivided atten- 
tion. Suffice to say we 


offer only the proven cor- 


Chicago Eye Shield Co. 





Empty cylinders will certainly not permit you to serve even your 
best customers. Why not be prepared when your competitor is not? 
Join the ranks of the “‘live ones’ and make your own gas; have an 
unlimited supply always available and add 80% of the previous cost 
to the profit side of your ledger. 

“U. S."" Acetylene Generators operate any make of welding or cut- 
ting apparatus. Extremely simple to operate; portable, and small 
sizes occupy space less than two feet square. Better order yours today. 


A “U. S."" Generator to make 150 ft. per charge, $175.00. 


A card will bring further particulars 


(Dealers’ territory open) 


DO YOU NEED THE MIONEY? 


UNITED STATES WELDING CO., Minneapolis, Minn. 
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The Lincoln Arc Welder 
Will Do More Work Per Hour 





Welder “‘A”’ Lincoln Welder i 
Rating 200 Amperes Rating 200 Amperes 
(% hour intermittent duty, not rated for (For continuous welding duty or 300 
continuous duty) amperes for one hour) 
The value of any arc welding equipment is the fact that the Lincoln Welder is built for 
measured by the amount of metal it will melt continuous duty. 
and properly deposit in a given time. The Lincoln Are Welder will do at least 
20% more welding work per day under ac- 
[he above photograph shows an hour’s com- tual commercial welding conditions than any 
parative test between a Lincoln Welder and other electric welding equipment made. 
another welder for which the same rating is This is a well-considered statement based 
claimed, both using 14-inch electrode. on results of many competitive tests, and 


F ; 5 : the Lincoln Electric Co. are prepared to 
Note the difference in amount of metal de- prove the claim at any time or place where 
posited. Had the test been longer the dif- welding is being done by commercial 
ference would have been even greater due to operators. 


— 


“Tink Up with Lincoln” 


This Standard Lin- . fe 

coln Motor operated 

over 3 years under oa 
Water without dam- 


age. 


General Offices and Factory, Cleveland, O. 


New York City Minneapolis Detroit Pittsburgh 
Buffalo Cincinnati Hartford Philadelphia 
Syracuse Chieago Columbus Boston 
Baltimore Charlotte, N. C. 


The Lincoln Electric Co., of Canada, Ltd., Toronto-Montreal 


Agencies in other Principal Cities 
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2 ey Make Your Acetylene 
ist ia | Investment Pay 
N | Dividends in Better 
Welding 











WHEN you want pure acetylene, with 
such a high degree of uniformity that 
no effort is required to maintain the cor- 
rect neutral welding flame, ask for | 
COMMERCIAL Acetylene. Whether , 
it’s one cylinder or a hundred, the gas will 
be all alike—uniformly pure. 


Also when you want to buy economically, 
buy acetylene the COMMERCIAL way. 
You buy the gas only, we loan you the 
cylinders. 


Acetylene supplied in portable cylinders of the fol- 
lowing sizes and capacities: 





10 in. x 30 in. size - 125 cu. ft. capacity 
12 sé x 36 66 66 ~ 225 ‘6 ft. 66 
ial alates = — Fi ” 


Submit your acetylene requirements to our nearest of fice. 


Commercial Acetylene Supply Co. 


Main Office: 80 Broadway, New York City 
542 S. Dearborn St., Chicago 


Atlanta, Ga. Aurora, II. 
East Deerfield, Mass. Boston, Mass. Toronto, Ont. 
San Francisco, Calif. Bound Brook, N. J. W. Berkeley, Calif. 
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One of the Best and Most Economical Generators Manufactured 
—_— ae Fr ane ret of Distributors of Our Entire Line 
elding an ‘utting Apparatus f 
Lead Burning and Carbon Burning Outfits . . 6 One gon “ 
Welding, Cutting, Sheet Metal Cincinnati, Ohio Nashville, Tenn. 
Lead Burning and Battery Torches Dayton, Ohio Knoxville, Tenn. 
Acetylene Torches Toledo, Ohio Memphis, Tenn. 
Regulators and Gauges Columbus, Ohio Birmingham, Ala 
Cast Iron Rods, 24 in. long Cleveland, Ohio Chicago, Ill. 
Tobin Bronze Rods Norway Atlanta, Ga. San Francisco, Calif. 
Manganese Bronze Rods Swede Indianapolis, Ind. Louisville, Ky. 
Aluminum Rods Steel) Superior 
Aluminum Solder Vanadium Preheaters 
Brazing Wire Nickel Drills and Grinders 
Brass Spelter Asbestos Paper 
Fluxes’ (all kinds) Asbestos Gloves 
Carbon, Rods and Paste Hose, Plain and Armored 
Instructions Book on Welding Welding Plates and “V” Biocks 


WRITE FOR MONTHLY PRICE SHEET AND CATALOG 
Agents wanted in unoccupied territory. 


Superior Oxy-Acetylene Machine Co., Hamilton, Ohio, U.S.A. 
Ohio Rubber Co., Cincinnati, Ohio 























A Welding Wire or Rod for Every Purpose 


Are you experiencing any difficulties in welding your products? If so, submit these problems to us. Let us 
prescribe the filler which will solve your difficulties. , 

The largest stock of wires and rods in the country available for immediate shipment. Send for a free trial 
sample, or advise us the nature of your work, and we will send you, free of charge, the wire which will give 
the best results. 


Our SWEDOX family consists of the following well known brands: — acetylene or electric welding of 
NONOX SWEDOX VANOX high carbon steels, building up rails, 
_For general acetylene welding. For acetylene or electric welding of etc. 
LEKTROX SWEDOX : Vanadium steels. BRONZOX 
For general electric welding. NICKOX For acetylene welding of Malleable 
CASTOX - For acetylene or electric welding of Iron, Bronze and Brass. 
For acetylene welding of cast iron. nickel steels. MANGANOX 
CARBOX KROMOX For acetylene or electric welding of 
For acetylene or electric welding of For acetylene or electric welding of high manganese steels, frogs, switch 
steel castings. chrome nickel steel. points and crossings. 





CHICAGO, ILL. Cenitital . (c “+ DETROIT, MICH. 
127 N. Peoria St. Q Skeet Ee \f/uste : ompany Warren & Bellevue Ave. 

















Wanamaker Coated Electrodes snaxy Wire Silver Solder "5S" 


FOR ALL CLASSES OF Used for Welding and Brazing J} A RTH 


ARC WELDING “NOBLE” Silver Solder Makes a 
Pertect Weld of the Broken Parts 






LM aaron 


WANA] 





produce better welds because of their effective Sold Any 
coating and the superior chemical analysis of ap eae: ost 
the electrodes themselves. The use of these Bundles ince 
electrodes assures you of welds of maximum 
strength and uniform structure. The various 
classes have been chosen with great care by 
practical welding experts to meet the require- 
ments of metal arc welding as practiced at this 
time. 
THE TECHNICALLY CORRECT ELECTRODE Sold in Sheet Form, Wire Coils and on Spools for 
Send for the new Tecor Specialties Bulletin Welding or Brazing Steel, Copper, 
describing the Wanamaker Coated Electrodes Brass, and Nickel Silver. 
and also a complete line of Welding Acces- NO._8 QUALITY. IS_ INEXPENSIVE. AND USED 
sories. EXTENSIVELY BY WELDING CONCERNS. 
Inquiries Apprectated—Samples Furnished Upon Request 


Transportation Engineering Corporation 
200 FIFTH AVE., NEW YORK N. Y. F. H. NOBLE & CO. CHICAGO, ILL. 
608 SOUTH DEARBORN ST., CHICAGO, ILL. 555 W. 59th ST. 
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Behind the locomotive—Linde 
is used for this highly important work 


work done by Linde in keeping 

the wheels turning on our railroads. 

The recent National transportation 

tangle would have been a thousand times 

worse but for the quick and permanent 

repairs on rolling stock and rails made 
possible by the oxy-acetylene process. 

Linde Oxygen, because of constantly 

uniform purity and unfailing deliveries, 


Fi people realize the enormous 


by almost all railroads of standing. 


Whenever time is a weighty factor in 
repair work Linde Oxygen and Linde Ser- 
vice are indispensable. 


Seventy-five plants and warehouses 
centrally situated, place Linde quality 
and Linde Service at the disposal of 


every oxygen user. 


THE LINDE AIR PRODUCTS COMPANY 


Carbide and Carbon Building, 30 East 42nd Street, New York 
Balfour Building, San Francisco 


L-505-21 
— THE LARGEST PRODUCER OF OXYGEN IN THE WORLD el 
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7 EXPANSION AND CONTRACTION 


A Discussion of the Fundamental Principles Which 





Make Some Jobs Easy and Others Very Difficult 


By. B. Heyman 


OW often have we laughed at the quaint definition of sum- 
H mer and winter as expounded by a little school boy, “in 
the summer the days are long because it is warm, in the winter 
the days are short because it is cold?” And that same definition 
applies to metals in the summer and winter and through all vary- 
ng temperature conditions. The hotter the metal, the larger its 
size becomes; while cooling from a high temperature produces 
the reverse action—decrease in size. 

One of the fundamental laws, covering the action of metals, 
5 that governing the variation in size as the temperature, to 
which the metal is subjected, changes. This article being con- 
cerned merely with the study of cast-iron, it is that metal whose 
action will be considered. Many are familiar in a general way 
with this action and probably know as a matter of fact that the 
change in size produced by cooling molten cast-iron to the tem- 
perature, at which it can be handled, is about % inch per foot. 
Especially those persons engaged in the founding of cast-iron or 
the related industry, (pattern making), where the shrink rule is 
such an important tool), appreciate what occurs when cast-iron 
is heated or cooled. And these people allow for the shrinkage; 
they study the requirement of every casting as it is handled 
during the molding, pouring, and annealing processes. And yet, 
there are numerous failures. Shrink cracks appear, or the cast- 
ing is left with such strains that a fracture results at the first 
attempt to machine the casting. 

Differences in chemical composition have a very appreciable 
effect on the “expansion,” the term used to designate increase in 
size, or the “contraction,” the term used to designate decrease 
in size. But, as it is not customary to analyze every specimen 
of cast-iron which it is necessary to weld; and furthermore, 
since foundry products are invariably of constant composition, 
we may assume that the changes in size, which rise or fall in tem- 
perature produce, are constant in all specimens of the same 
shape and size. 

In welding broken castings, the filler rod is of such com- 
position, that, allowing for volatilization, the final product is of 
practically the same composition as the metal adjoining the frac- 
ture. In other words, the added material may be assumed to be 
of the same nature as the rest of the casting, and, for that rea- 
son, should have the same characteristics. The skilled welder or 
engineer who specifies rod for cast-iron welding is well aware 
of the conditions which must be met under the hot action of the 
flame and demands a rod whose volatile elements are high enough 
in percentage to allow for the dissipation which occurs. 

Let us row consider the simplest problem of metal action un- 
der heat influence and see what actually happens. A bar of rec- 
tangular section is so placed over two supports that there is no 
If the bar is 
heated it will change in size, and the increase can be measured. 


restraint on it as regards motion in any direction. 


lf the bar is then allowed to cool, it will, upon returning to the 
original temperature, have its original size. This is dependent 
upon the bar being unrestrained and free to move according to 
the play of the expansion and contraction forces. 

\ssume that the bar in Figure 1 be 1 sq. in. in area and 12 
inches in length at an initial temperature of 60° F. and that the 
temperature be raised to 2000° F. This is a case similar to 
the ordinary foundry problem excepting that the temperature 
change is in the opposite direction and from a somewhat differ- 


ent degree of heat. Had the bar been measured before and 


after heat application it would have been noted that the change 
was about % inch as stated in a previous paragraph. 

This change can be calculated as follows: 

1,1 = original length at temperature Ti 

T, = original temperature 

FE = increase in length due to heating 

A = coefficient of expression of cast-iron per 1° F. and per 
unit length, given as (.00000556)—Kent. 

E=a |, (T:—T;,) 
= .00000556x12x{200—60) = .1294 inches or &% inch approx. 

No permanent change has been effected in the bar during the 
entire sequence of heat application and removal; neither has any 
deformation or rupture occurred in the bar. But the reader will 
please note the emphasis placed upon the bar being unrestrained 
in its movement. 

If, however, we take up one of the simplest of welding prob- 
lems (using the same bar under almost similar conditions) an 
appreciable effect is noted. Consider a bar broken in the center 
and supported as in the previous example—without being re- 
strained. See Figure 2. If welded at A, the material added at 
A will be at a temperature far above 2000° F. as assumed in 
the previous example and this high intensity will gradually de- 
crease until the entire bar is evenly heated when the contraction 
in the bar will be uniform throughout the entire length. But 
what happens during the welding operation? Most of the ap- 
plied heat is confined at A while the temperature of the rest 
If the bar 
were originally 12 inches in length, immediately after welding 
it would be slightly longer depending upon how rapidly the weld 
were performed and the quantity of heat introduced. Generally 
such a weld is performed so rapidly that very little heat is trans- 
mitted to the adjacent portions of metal. Upon cooling the con- 
traction is confined mainly to the welded metal which draws in 
the end portions until the temperature throughout the bar has 
reached a stage of equilibrium, when the contraction is constant 
throughout the length. 
12 inches in length. 


of the bar is raised somewhat by conduction from A. 


When cold the bar is generally less than 
Several factors influence the final length. 
Chief among these is the human element. A skillful welder work- 
ing rapidly and applying the heat so as to distribute the forces 
properly can reduce the change in length to an inappreciable 
quantity. The length of weld is also an important quantity to 
be considered. Since the actions of expanding and contracting 
have been in no way restricted, the weld should in no way be 
affected physically. This is true if the sections are supported so 
that they are always in alignment. If sagging is permitted and 
the weld completed while the parts are out of line it can hardly 
be expected that the original bar can be produced. 

Thus far it has been assumed that the bars were unrestrained. 
The next case to be considered is the same as the last problem, 
excepting that the ends of the bar are rigidly held. Figure 3 
indicates a bar broken in the center and held rigidly at the ends 
so that there can be no motion lengthwise. Welding the break 
presents a new problem. 

While heat is applied a pressure is created throughout the 
length of the bar. Being restrained from any end movement, the 
tendency is for the bar to buckle. Upon cooling, the contraction 
occurring at A, a strain results which will always produce frac- 
ture. This is, provided the welded area is of the same cross- 
sectional area as the rest of the bar. If the welded section is 
reinforced enough to make its welded efficiency greater than that 


23 








wt 


f any other section, the strain will still occur, but fracture will 


suh at some other point of the bar. 
‘The forces set up in metals by the addition or substraction of 
leat are irresistible. 


Cast-iron has a tensile strength of 18,000 


to 20,000 Ibs. per square inch. In the case of a bar held rigidly 
at the ends and allowed to cool from a high temperature, the 
force set up may be determined as follows 

S = unit stress in lbs. per sq. inch. 

i 14,000,000 for cast-iron, 


I modulus of elasticity about 


\ coethcient ot elasticity 000005556 


| sav 2,000° F before cooling begins 


; 
TTL OO 











Fig. |. Solid Bar Unrestrained and Heated. 
| 60° | mal temperature after cooling 
S E a (fF r,) 
14,000,000 00000556 (2,000 — 60) = 155,000 Ibs. per 


square inch approx. 


Such a condition is of frequent occurrence in most welding 
operations and forms the reason for many poorly executed welds 
and also explains many failures which seem inexplicable to the 
The 
tensile strength of the metal can hardly be expected to cope 
with so 


welder who has not been trained in these fundamentals. 


low 
great a stress as the contraction strain sets up. 

One of the simplest problems treated in welding text-books and 
instruction manuals is shown in figure 4. 
A without 


Welding the break at 


proper precautions, namely preheating, causes th¢ 


casting to tend towards the conditions shown by the dotted 


lines. Here again, we have a welded member restrained by being 


tied at the ends. It is safe to predict a fracture upon cooling. 


[ fia | 
Wu 


Fig. 2. 











Unrestrained Broken Bar Heated. 


To eliminate such a possibility is very simple. Going back to 


the previous example we must remember that the arm A 
to shorten. 


tends 
The outside arms D and C however cannot shorten 
Some means must be supplied to produce the same forces in all 
three arms so that contracting forces in all three will be equal, 
allowing all to shorten the same amount and at the same time. 
If arms D and C are heated to a dull red at the same time these 
two arms will lengthen. At the same time the two sections of 
\ will be carried out, leaving a slightly larger opening than the 
original break. If 


and the entire casting allowed to cool slowly and evenly the 


the break be welded under these conditions 
contraction in all three arms will be simultaneous and the forces 
will be neutralized and entirely eliminated. 

A practical example, although a trifle more complicated is 
shown in figure 5. Castings of this type are common to job 
welding shops. Generally such a casting is aligned and a brick 
furnace built around it, using charcoal to preheat the entire 
piece. The fire is started very slowly, allowing the heat te 
The intensity of the 
fire is gradually increased until the casting has become dull red. 


soak into all parts of the casting evenly. 


This permits the various members to expand at an equal rate, 
eliminating any abnormal strains that might develop were one 
member expanded quicker than any other one. The welds are 
then made and the casting allowed to cool very slowly. In cases 
of this kind it is very good practice to again bring up the 
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heat in the casting so that the cooling will also be 
rate. 


+ 
Strains are entirely eliminated by this procedur 
Another method of handling such a casting, with 

turnace, would be by “localized preheating.” This 
skilled 
any difficulties in accomplishing their aims by using 
Weld make w 
necessary to expand weld A so that upon contractio: 
will contract at the rate. To do this anoth 
played on weld A and the section adjoining, keepin, 
dull 


carefully protected from drafts and allowed to cool 


troduces an element of risk, but 


operators 
A is made with the casting cold. To 
same 


red. After weld B has been made both A and 


and at an even rate. 

To make weld C is a little more difficult, since | 
series of members, all of which should be expanded 
C is begun. Luckily this type of casting need not 
have to be accurate in its overall and sectional dimension 
fore enough expansion can be produced at certain defi 
to spring open G, allowing the weld to be made. Upor 
a slight strain may be induced, but it is so distributed 
or no eftect is produced. The sections to be preheat: 
D and E, while the torch used for welding is at tim 
over F. Keeping D and E at a dull red, and also 
opens C enough to allow the addition of filler rod. T 


J / 
dey 
/ ae 


“ Lai / 


Ya VY 
Y 


Bar Heated 


Y 


/ 


N\ 














Restrained Broken 


must then be carefully covered and allowed 

Some strain may be left, since the action of preheating has 
C by means of a twisting action which is pivoted on 
imembers of F and almost in a line with point F. 


The welding of large wheels, pulleys, and gears w 


spokes and rims are also intricate and difficult problen 
novice who tackles them, and even the trained and exp: 
welder often strikes a snag when a particularly fine pi 
welding utters a musical sound like a crack after it has 
to cool and the welder is preparing to begin som« 
For the operator who is afraid to analyze his problem 
to lack of experience is unable to do so, it is best 
safe. For such a one it is advisable to preheat 
casting, although that is the more expensive method 
Generally some of the welds can be performed with 
ing cold, that is, when some other break allows for th 
cxpansion and contraction. 
will for the 


either be neutralized or become a negligible quantity 


But, preheating localized 


allow final strain and so distrioute it that 


The filling of sandholes in large heavy castings is ver) 
undertaken cold by many operators. The large mass 
No visible effect 
Still, the added ma 
will shrink away from the original casting and produce « 


dissipates the heat almost instantaneously. 
he noted upon completion of the work. 


and defects which may prove serious at some later tim¢ 


the casting has been machined or is tested under pr 
Furthermore, the rapid cooling of the filler produces « 
cast-iron. In machining the welded portion, tools ar: 
broken and files so easily worn down without affecting th: 
face other than polishing it, that the casting is finally discat 
as defective, and the welder blamed—as he should be 
Preheating is the only remedy, combined with that 
The contract 


of the casting simultaneously with the filler eliminates chec! 


slow cooling which may be termed “annealing.” 









1921 


ile keeping the temperature high enough prevents chilling, 
and formation of the hard cementite—labeled “hard spots” 
machinist. 

s under the assumption that the weld is of such char- 
at the entire casting must be heated. Uusuaily this is not 
and proper additions of heat at points to offset strains 
re apt to occur and to offset dissipation of heat by con- 
will produce a_ perfectly work. 


satisfactory piece 


nsating heating” as this has been labeled by a writer in 
ding Engineer is well worth considering in welding work. 
pensating heating” obviously does away with pr 


eheating 


tire casting. Localized preheating, the use of a large 
eh tip to bring the metal to the fusion point, (not us« 
mall tip. which must be played on a small area for s 
time that deleterious results are produced) are sufficient 
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Warping Which Preheating Will Avoid. 


most cases, with the addition of enough heat from the tip 


the areas adjacent the weld to overcome rapid loss of heat 
from the added material after the weld has been made. 


Machined cylinders such as are used in steam engines or 


automobiles must be handled very carefully. Uneven preheating 


auses warping which is even more serious than cracking the 


asting. Furthermore, the high temperatures to which these 


parts are subjected may produce sealing of the walls. This latter 


can be safeguarded by applying to the machined surfaces a 


heavy coat of grease and graphite. This preparation may be 


purchased ready mixed. To prevent uneven expansion the pre- 











eating agency must be controlled to such an extent as to add 
r substract heat very evenly from all parts of the casting. 
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Fig. 5. A Practical Example of Preheating. 
ing the fire must be avoided. A slow soaking heat that is 
ly distributed is the ideal method. The writer does not 


xpress any preference regarding the fuel medium. Both char- 
oil, or gas may be used economically and with perfectly 


No 


at beginning preheating, no more heat be added than will 


tisfactory results. matter which is used, it is essential 


the “chill” out of the casting and that further additions 
that the 
ing be so blocked that its own weight will not cause it to 


eat be very gradual. It is also very important 
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sag when it has reached a welding temperature. Dull red is the 
ideal point to begin work. / 
Summarizing briefly, it must be always remembered that ex- 
Unless the material is 
ductile and has a high tensile strength, which cast iron 


pansion and contraction are irresistible. 
very 
does not have, there is only one means by which to forestall im- 
properly executed welds. This consists in neutralizing or elim- 


inating whatever strains are apt to be produced. Careful study 


is required and an analysis of the forces which will enter into 
and effect the casting during all the operations constituting the 
welding process. 
WELDING “DURALUMIN” 
By D. Richardson 
Pure aluminum, owing to its relatively 


low strength and 


stiffness, has limited application in structural work. Strong 


and light alloys of aluminum have been investigated and in- 


troduced in recent years. These materials rival the strength 
of steel, while they are only one-third of the weight of steel. 
\ group or range of these alloys are known under the trade 
name of “Duralumin.” 

is as follows: 


\ typical analysis of “Duralumin” 


Per Cent 
Aluminum os ...93 to 96 
Copper Sd ccna cues . 3% to 5 
NN ee ES ne eee 0.5 to 0.8 
Magnesium Sexdiies bok omibeescns clea 


This alloy is manufactured in the form of wire, -plate, forg- 


ings, stampings, etc., and possesses a strength ranging from 


56,000 to 78,009 pounds per square inch and an elongation 


varying from 3 to 25 per cent. The melting point is in the 


neighborhood of 650 degrees C. (1,200 degree F.). 


In the construction of aircraft of all kinds and their com- 


ponent parts “Duralumin” is specially valuable. 


The oxy-acetylene welding of “Duralumin” is apparently 


easy if a welding wire of the same alloy and a good aluminum 


flux are used, and the welds appear to be perfect. But if 
the welded portion is submitted to a bending test, failure 
takes place aiter a very slight deformation. The metal 


possesses no ductility in the welded zone and cracks develop 
rapidly if the joint is bent slightly. In other words, the weld 
has a high tensile strength, but its resistance to shock is ex- 
tremely small 

Welding processes, therefore, should not be used when the 
parts are liable to bending action or shock. Pure aluminum 
welding wire can be used as a welding wire when welding 
as the two metals melt at practically the 


“Duralumin” and 


same temperature, no difficulty is experienced. Miscroscopic 


examination shows that the joining of the added metal and 


the “Duralumin” is perfect. 

[It is obvious that the use of a pure aluminum wire .gives a 
very flexible added metal in the welded zone, but the strength 
of the weld is very low because the strength of pure aluminum 
is only about one-fourth that of “Duralumin.” The metal in 
the neighborhood of the parts melted by the blowpipe has the 
the failure 
of such a weld from shock inevitably takes place where the 


characteristic tragile structure of aluminum and 


added metal joins the base metal. 





By acquiring an adjoining frontage of 56 feet, the Superior 
Welding Company, of Peoria, IIl., now has facilities for the 
construction of a building in the spring which will double 
their present capacity. 





The Austin Co., of 16112 Euclid Avenue, Cleveland, has 
been awarded a contract for a one-story plant and basement 
that will about $50,000, to be constructed Rail 
Welding & Bonding Co., Cleveland. 


cost for the 












Kansas City, 
Monday. 
Dear Ed:— 

The lad was quite right about that coast trip, I’m on my 
way now. Sorry that I couldn’t run down and see you before 
starting but as things stood it was all I could do to get my 
belongings together and make my train connections. 

Had to stop off here at Kansas City for a day and was rather 
glad of the opportunity to see the town, as I have always 
heard much about it, but have never had occasion to give it the 
“once over.” 

I picked up one pretty good kink here which is generally 
the case in shops of this nature if your eyes are open. It’s 
been my observation that in the majority of shops where they 
are welding heads for gasolene cylinder blocks that there is 
always more or less warping of the finished surface and that 
in some instances it is found necessary to refinish this surface 
in a planer in order to restore it to a usable state. Whether 
this warping is due to internal strains, introduced at the foun- 
dry, or not, 1 can not say but regardless of how they are pre- 
heated and welded the average welder never seems to be quite 
sure of the outcome. Whether you have had this experience, Ed, 
I do not know but as I say, I have found it to be general. You 
can therefore imagine that 1 showed signs of real interest when 
I ran up against this fellow here who had found a way of over- 
coming this warping. How I discovered the trick is rather in- 
teresting too. 


I had finished up my business and was just knocking around 
when I came across this particular shop. It was a very ordi- 
nary place but I noticed rather an unusual number of Ford motor 
heads stacked up on one side. I entered the shop and had 
quite a chat with the welder and we got rather chummy. 

“You seem to be getting more than your share of motor 
heads,” I remarked, “what kind of success are you having with 
them?” 

“Finest ever, nary a one has ever come back,” he answered. 

“That’s certainly a fine record,” I commented, thinking to 
myself how often have I heard similar remarks only to find 
that the work was being taken to some other shop whenever a 
failure occurred. 

“How about warping?” I ventured. 

“Used to have all sorts of trouble until I studied out a little 
stunt of my awn to overcome it. After that there has been 
nothing to it.” 

“What's the trick?” I asked. 

“Now, I don’t know as we're ready to tell the world about it 
just yet,” he smiled, “but you can see for yourself that we’re 
getting by all right. Here’s a straight edge; that pile over 
on that side has all been welded; give them the once over if 
you wish.” 

I did that little thing, Ed, and I'll swear they were all so 
near perfect that they sure looked like the work of a master 

I showed my admiration. How could I help it after seeing 
so many, many failures in the past? Says I to myself says I, 
“Tf this fellow has a heart at all I’m going to get this informa- 
tion” so I flattered him to the Queen’s taste, commenting on the 
neatness and smoothness of the weld; the lack of “pin-holes” ; 
apparent softness of the metal et al. but evidently to no avail. 

“Come on old man! Why not loosen up on a stunt like that? 
Don’t you know that you would be doing a great thing for the 
the Oxy-Acetylene Industry as a whole, if you tell your fellow 





WELDING MOTOR HEADS. 


Job Welder Avoids Warping by Bolting 
Two Heads Together Before Preheating 


welders of your findings? Why the boys from Maine to (aj 
fornia would be mighty grateful to learn a stunt like this.” 





“It certainly sounds reasonable,” he answered, “but I’m not 
exactly looking for gratitude. Here I’ve established a 
good business and I’m getting even more than my share of the 
motor head business as you remarked when you came just 
now. Why so? Just because I’ve gone in for that particular 
thing and have doped it out to make a success where the next 


fellow fails. If I were to give you this information it w: 
be long before every lad in town would be doing it th: 
way and Blooie! my business would be all scattered 


wouldn’t be any better than when I started.” 


Crack 
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Head N:2 
TT “aT - 
Crack 
Method of Bolting Heads Together. 
“T wouldi.'t say that,” I replied. “As a general rule the 1 


that uses his head has the edge on the fellow that don’t 

just because you’ve conquered this problem is no sign that | 
are going to stop there. kept 

You’re bound to win.” 


Men like you can’t be 


After that I wished him every success and told him that 
I was loath to go without having his dope, yet he was the 
tor, so bidding him a merry “Cherio” I left him smiling 
in a happy frame of mind. 

You are probably wondering whether I got the informat 
after all. I sure did! You know me, Ed, the old army docto: 
weren't pronouncing me blind when they said my eyes register 
twenty-twenty. During my conversation with this fellow | 
ticed over on one of the tables, two heads bolted together | 
to face with six bolts. Sure enough, there was the solution. | 
didn’t say anything to him but it was plain to see that | 
discovered his method. With the heads bolted 
could both be preheated that way and first one side welded 
then the other, care being taken to see that they were red 
and, of course a charcoal fire would be best. When finis 
welding, they could be left right in the fire and allowed to co 
with the dying embers. 


together 


he } 
What could be more simple, Ed? \ 
it’s sometimes the simple things that we overlook, isn’t it? ['n 
no hand at making sketches, Ed, but perhaps you can check uj 
the idea from the enclosure. 
Yours, as ever, 
Shep. 

P. S.—I wish that you would try out this stunt as soon 

possible and let me know what'luck you have. 





NEW TORCHWELD FOLDER 
To assist dealers in advertising, the Torchweld Equipment 
Company, Chicago, has recently had printed a supply 
envelope enclosures, advertising their line of welding and cu 
ting outfits, and bearing the dealer’s name and address 
the bottom of the title page. 


The folder illustrates complet 


welding and cutting outfits in cases and with trucks, the ¢ 
carbonizing outfit, the lead burning outfit, and the weld! 
torch with cutting attachment. 









Arc Welded Rail Joints 


Extensive Construction Program in Detroit called for Use of 
Fourteen Welding Machines — All Joints and Bonds Welded 


In the photograph at the left we see two operators making seam welds on 
rail joints. Bystanders and passers-by are protected from the harmful rays 
of the are by large wood screens, which also serve to let the welder work 
without interruption. This is typical of the thoroughness with which the de- 


tails of Detroit’s construction program are worked out. 





* ARLY in the Spring of 1921 the city of Detroit began 

what is probably the most extensive program of street 
railway construction attempted in this country since the war. 
[he city already has several miles of track of its own con- 
struction in operation, still more under construction, and a 
-onsiderable mileage that has been purchased and rebuilt, or 
which will be purchased later. This year’s program of pur- 
chase and construction indicates that transportation in De- 
troit will ultimately be a matter of municipal rather than a 
private enterprise. 

In the construction of new track there is a marked effort to 
secure permanency, to conform to modern standards and to 
economize on labor by substituting efficient machinery as far 
as possible. The details of the welding of the rail joints 
as set forth below may’ be taken as typical of the thoroughness 
which characterized the organization of Detroit’s construction 
program. H. M. Gould, electrical engineer, formerly of the 
Connecticut company, directed the rail welding and bonding 
and the overhead construction. H. P. Henover, construction 
engineer, assisted by W. R. Dunham, Jr., formerly engineer 
of way of the Connecticut Company, directed the track work. 

All the joints were made by the metallic arc welding proc- 
ess and supplemented by the use of arc welded rail bonds. 
The welded joint has long ago been adopted as the most per- 
manent form of joint as well as the most economical, contrib- 
uting extra life and service to both trackage and rolling stock; 
ind much can be done by welded bonds to secure extra good 
negative return circuits. Welding, then, is an important proc- 
ess in the construction and maintenance of street railways. 
Few industries can find such constant application of welding 
or such a variety of applications. For the work under dis- 
cussion requisition was made for twelve two-electrode metallic 
It 
welding machinery 


arc welders and two resistance-type welders. was neces- 


sary to use gasoline engine driven for 
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these machines are shown in operation on a double track, one 
operator working on each rail. In the same photograph will 
be noted the use of “Danger” signs to warn bystanders against 
watching the arc. Every arc welder knows how painful and 
dangerous are the results of exposing the eyes to the rays of 
the electric arc, and all members of the welding crew are well 
aware of it, but the public has to learn such details by un- 
pleasant experience sometimes. Wherever joint welding is 








Fig. 1. 


Two Machines at Work on Double Track. 


done by the arc, it will be noticed that all members of the 
crew immediately turn their backs when the arc is struck, but 
bystanders and passengers on the front platform of a waiting 
car are fascinated by the spectacular sputter and glare of the 
novel operation, so they want to watch it. To protect them 
against their natural curiosity, three sided adjustable wood 
shields were made. A few small boards and a couple of 


Joint to be ground smooth 


Standard Shim to be inserted 
using reciprécating grinder 


>A” where necessary and welded 
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Fig. 2. Specifications 
most of the work because overhead current was not available, 
the track being completed before the trolley wires were hung. 
The welders used had a capacity of 300 amperes at 35 volts, 


using approximately 20 volts at the arc. In Figure 1, two of 


27 


‘over rails and increase the stability of the shields. 
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| Seam Weld 
arried to web of rail — 


for Joint Welding. 


pairs of hinges make a complete enough enclosure. Notzhes 
cut in the bottom of the end sections allow them to be fitted 
On each 
face is printed ‘n large bold type the legend: 





DANGER 
DO NOT 
WATCH ARC 
8 gives a good idea of the simple and substantial 
construction of these shields 





Figure 


Specifications of the standard Tee rail adopted for use thru- 
out this construction called for open hearth steel of the fol- 
lowing chemical composition 


Carbon 0.6 to 0.75% 
0.6 to 0.9% 
over 0.2% 


not over 0.04% 


Manganese 
Silicon not 
Phosphorus 





Fig. 3. 


Standard Joint Weld. 
a 
Specifications of the standard splice bars for making rail 


joints called for the following chemical composition: 


The steel shall be made by the open hearth process. The 
phosphorus content of the steel shall not exceed 0.04%; and 
the following physical. properties: Grade “A” steel. Tensile 
strength 55,060 to 65,000 Ibs. per square inch. Elongation in 
two inches not less than 25%. The test specimen shall bend 


cold flat on itself without fracture on the outside of the bent 
portion. Bars shall be smoethly rolled, true to templet and 


shall accurately fit the rails. The finished bar shall be fre« 


trom all injurious defects and shall have a workmanlike 
finish. 

Before welding the ties and rails were assembled and 
blocked up approximately to grade by means of concrete 
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are welded together at the base on each side; ang 
of the rail on each side is welded to the tie plate 
opposite the line joining the centers of the bolts 


head is fused with the splice bar by what is termed 


weld in street railway work; and on the other side 


fused to the splice bar and to the bolt itself. 


are not 


standard shim, which isto be welded in 


shows a completed joint on the inside of a rail. 


place 


¢ 


ee eae 


Fig. 4. Rail Opposite Joint Welded to Tie Plate. 


are staggered and both sides of the base of 
a joint are also welded to the tie plate. 
sides of the rail 


the 1 


the weld between the rail opposite and its tie plate 


al 


This is done 


+} 


t 


The 1 


( ete rhe 





Whe 
tight, the specifications call for the insert 





oO 


Figure 4 shows a rail joint complet 


\dditional welding is used to perfect the electrical 


t 


This is shown in detail in Figure 5. Beginning at 
every other tie is welded to the base of the rail and 
tie per rail length located midway between joints t! 


tie plates are each spot welded at the four corners to tl 


channels as well as to both sides of the bases of the 


\ 0000 are installed 


every five hundred feet as shown in Figure 11 


welded cross bond. is 


+ 


sures. a perfect cross bond between rails and makes 


A 


between 


All 


tically impossible for an open to occur in the negative 
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blocks made for this special purpose during the past winter circuit, for if every joint were broken there would st 
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| Section A-A >A 
} At every other steel tie, base of rails welded to tie plate 
as shown at ‘X" 
Seam weld xX" |} On one steel tie per rail length base of rails welded to tie plate 
y ) led as at 'X'and in addition, tie plates welded to cross members 
“4 é/ ie asat Y.” 
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/. 4 Arc Weld Cross Bond /nstallied 
A Dad tracks every 500 ft 


- &. 


\ perfect adjustment of grade and alignment is not possible 
so just before pouring the concrete foundation another final 
adjustment was made. 

Standard joints between rails are made by welding splice 
bars, twenty inches long and three-fourths inch thick, to the 
ball the rail. Splice bars are held in place for 
welding by two one-inch bolts. 


and base of 


Figure 2 is from a blue- 
print giving specifications for standard joint welding for rails 
on steel ties. Seam welds are run the entire length of the 
splice bar, fusing it to the ball and base of the rail. The rails 


Directions for Rail Welding to Improve Circuit. 


electrical by-pass around the joints through th: 
welded ties and opposite rail. 

Details of 
struction occurs are shown in Figure 6. 
practically the same as in the steel tie construction 


the welding required wherever wood 


inter! 


tie 


The joint welding 


Ss ¢ 


CC shows bolts and nuts spot welded on every tie ro 
both sides of the rail in special work and guard rail cu 


This is done on every third tie rod on tangent tracks. 


0000 


welded cross bonds are installed between tracks every 
sand feet. 
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In the early stages of the construction of new trackage a 


series ‘ 


of the 


f unique tests were made to determine the temperature 
ball of the rail during the welding operation. 


For one 


; these tests holes were drilled in the ball of the rail, filled 


seam welds made simultaneously, .-M-to N. 


29 


Maximum temperatures: A, 73.4°; D, 114.8°; F, 136.4°; H, 
116.6°; K, 80.6°. 
Total time, four seams, 15 minutes. 
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- Spot Weld 


with oil, and thermometers were inserted in the oil. This test Test No. 2 
was not so easy to make, however, as the one shown in Fig- Time 11:25 A. M, to 12:20 P. M. Air temperatures ‘77° 
ure 8. Where thermometer bulbs are held in contact with the _ to 84°. 
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| by large pads of putty. 


in place while the welding is being done. 
‘ disposed as shown in the diagram in Figure 7, 


ngs taken every five minutes. 


tried, 


sometimes on 


B 





3 wh 


re) 


bond installed between 
every i , 


00 


special 





Fig. 6. 


Figure 9 shows the thermometers 


The thermometers 
and read- 
Various methods of welding 


work but usually on rails 


7°"\T Rail 
¥- Splice Bar 





to plate and nut 


to bolt. ~~ 


Joint Welding on Wood Tie Construction. 


Thermometers held in place by putty. 


One man welding. 


Test made on track laid in street. 


Welded top seams only, D to F, F to H on east side then 


D to 


Maximum 


F, F 


to H on west side. 


104°; D, 


temperatures: A, 


158 


° . 


F, 200.4°5. H, 


M L 
Fig. 7. Positions of Thermometers in Temperature Tests. 
n the street. A close study of the test figures brings out 165.2"; K, 109.4 
» interesting fact that in only one case did the temperature Total time, two seams, 23 minutes. 
the rail rise as high as the temperature of boiling water Test No. 3 
lowing is an analysis of five of temperature tests mad Time 10:25 to 12 A. M \ir temperature 69.8° to 86. 


this manner: 


Thermometer held in place by putty. 








Fig. 8. 


Time 3:50 to 4:50 P, M. 


Thermometers in 


Place After Welding. 


Test No. 1. 


Air temperature 68° 


l'hermometers held in place by putty. 
[wo men welding. Test made on track laid in street. 


Top seam welds made simultaneously, D to H, then bottom 


Fig. 9. Test Made on Track Laid in Street. 


One man welding. Test made on track laid in street. 

Top seams welded, D to H and H to D, then bottom seams 
welded M to N and N to M. 

Maximum 
149°; K, 104° 


temperatures A, 104°: D, 138.2°: F, 163.4°: H, 
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i WELDING AND CUTTING A APPARATUS i 
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_MEN OF EXPERIENCE 








OX YORN ACETYLENE APPARATUS SUPPLIFS 


National Welding Equipment Co. 


APPARATUS FOR 
WELDING AND CUTTING METALS GENFRATORS 


CUTTERS 





419 SOUTH STATE STREFT RLOW PIPES 


WELDING RODS 
Comer ETE Peanr® Inetstien Anywerns 


Unpes Cvs Own Oraecrios 


SYRACUSE, N. Y. 


September 2, 1921. 


The Bastian Blessing Co., 
125 W. Austin Ave., 
Chicago, Ill. Att'n. Mr. Mills. 





Dear Mr. Mifls: 


We wish to thank you for the prompt shipment that you made 
of our last order and assure you that this hearty cooperation 
is greatly appreciated. 


Even if all makes of Oxy-acetylene apparatus were on 4 par, 

it would be very difficult for us to find a manufacturer whose 
service can be compared with the service you have shown us. 

%e feel that you should know just why we have standardized on 
Rego apparatus. 





When the National Welding Equipment Company was organized, the 
head of the company advised the writer that they were depending 
upon him to select the very best apparatus manufactured for 
their distribution and charged him to be most careful in his 
selection. 


The writer immediately got in touch with various manufacturers of 
Oxy-acetylene Apparatus, advising them that he would visit their 
plants for the sole purpose of testing and trying out their 
equipment. We tried and tested the various makes not only in 

the factories themselves, but also in our experimental shops, 
giving them all the same trial before making a selection. We 

do not hesitate to state that Rego proved itself to be designed 
scientifically and constructed substantially. 


Our locality is spotted with satisfied users of Rego Equipment 
who are ready to back us up in what we have to say. 


Again assuring you of our appreciation for the cooperation 
extended by your good house, we beg to remain 


Very truly yours, 


NATIONAL WELDIMG NT CO. 
HS/F oo 





THE BAS TIAN BLESSING COMPAN 


_ WEST AUSTIN AVENUE aria sALLeE street CHICAGO. 
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reg j WELDING AND CUTTING APPARATUS a) 





“Designed Scientifically 
and Constructed 
Substantially ’’ 


says Harry Solomon, of Rego apparatus. 


He knowsbecause he has had eight years’ 
experience with other apparatus. 


Lo youkRnow the principle of correct torch 
design, or are you just taking the ‘other 
fellow’s’” word for it? 


It is simple to understand if you have the - 
‘‘Facts.’’ Send for a copy! 









| THE BASTIAN BLESSING ee y.V-- Vy by ae 


EST BA TIN AVENUE aria SALLE STREET CHICAGO. || 
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minutes. 
Test No. 4 

Time 12:45 to 2:15 P. M. 

Thermometer held in place by putty. 


fotal time, four seams, 35.5 


Air temperature 89.6° to 91.4°. 
One man welding. Test made on special joint. 

Six inches in center of top seam welded first, then six inches 
of bottom seam starting one inch from end of splice bar, then 
six inches of bottom seam starting thirteen inches from same 
end, leaving six inches unwelded in center. Process repeated 


on other side of rail 


yd LAO ee 





Fig. 10. 


0000 Bond Around Six-Bolt Fish Plate. 


Maximum temperatures: Left end of splice bar, 150.8°; cen 


ter of splice bar, 197.6°; right end of splice bar, 138.2° 

Total time, six six-inch seams, twenty minutes 
Test No. 5 

1:40 to 4:20 P. M. 

Thermometers inserted in holes drilled in ball of rail. 


rime Air temperature 93.2° to 19.4°. 
These 
filled with oil. 


holes were 


One man welding. Test made on special joint. 

Top seams welded, then bottom seams, all welds carried in 
same direction. 

Maximum temperatures: Left end of splice bar, 185°; center 
of splice bar, 203°; point midway between center and right 


end of splice bar, 239°; right end of splice bar, 222.8" 





Rails are Bonded in This Manner Every 500 Feet. 


Maxi- 


mum temperature recorded in this test was reached as second 


Total time, four seams, one hour and nine minutes. 


top seam weld was finished. 

Note: All temperatures 
tests were made on 93 Ib. 7-inch “T” 
splice bars of standard specification. 


Fahrenheit scale. All 
rails, joined by 34-inch 


given are 
Figue 7 gives plan of 
tests 1, 2 and 3. 

In special work all joints are made with six bolt fishplates, 
as shown in Figure 10. A 0000 bond is attached to the rail at each 
end of the fishplate, or, in case there is not room enough, a 
short V bond js used and welded to the base of the rail. The 


use of this extra bond is justified because the joint is more 
liable to fail than joints in tangent track, and there is only a 
small expense involved in taking this extra precaution against 
a broken circuit. It also gives the wood tie construction in the 
special work the same electrical capacity as the steel tie con- 
struction on tangent tracks. 

In addition to the complete bonding of the rail joints, special 





( Ictoh 


work layouts are shunted by an unusual amount 
Figure 11 is a sketch of a typical double track int 
with the extra bonding indicated by heavy black 1j; 
two rails of each of the eight tracks approaching th, 
tion are bonded together with three 0000 standard . 
weld bonds. The inner rails of the two tracks at th: 
proaches are similarly bonded with two 0000 arc w: 
The mid point of the three bonds between the rai! 
track is then connected to the similar cross bonds of ; 
track at the opposite side of the special work by a 
circ. mil stranded bare copper cable, the connection hei; 
with soldered joints which are painted with black 











1000.000 
CM. cable. 






| 


Soldered joint | 











Three 4 Two 4 
are weld bonds ae we 


bonds 









Fig. 12. Bonding on Special Work. 


paint and wrapped. The entire cables and cross 


also painted. ‘There are thus four of these 1,000,000 
cables, two in each direction, intersecting at the cente: 
special work layout, and they are all tied together at t 
These cross cables aré laid in th 
strip in a wood trough filled with a mixture of 75% pit 


9x¢ 


in a soldered joint. 
© tar and a small amount of fine gravel At outlyin 
the same system of bonding special work layouts is 
cept that the size of the crosscables is reduced. A sl} 
this bonding scheme is reproduced herewith, from w 
understanding of the scheme can more quickly be obt 
than from the description. It makes it possible to lift 
entire layout without disturbing the return circuit 

So much for the extensive use of welding in the act 
struction. It should also be borne in mind that the ar 
working alongside of other heavy machinery, such as 
shovels, cranes, concrete mixers, tractors, etc., can Sa 
dreds of dollars by making quick repairs of broken parts 
The 


expensive bre 


without taking the machinery apart. presence 


welder, in fact, insures against 


delays. 


many 


The Auto Welding Co., of Lawrence, Mass., have p 
progress for a one-story, 53x92-foot shop 
The Welded Products Mfg. Co. is the 
Electric Welding & Mfg. Co., 145 Clintow Street, Milw 
Che new name better designates the nature of the bus 


new nanit 


of the company. 


NEW CALCIUM CARBIDE STORAGE ORDINANCE 
PASSED IN HOBOKEN, NEW JERSEY 

Users of Calcium Carbide in the city of Hoboken, Ne 
sey, will find it valuable to inform themselves in regard 
ordinance recently passed in that city. This ordinance cov: 
use and storage of carbide and consequently wili affect 
many welding shops and other repair establishments wh 
carbide in generating acetylene. 

“Practical Applications of the Electric Arc Welding Pr 
was the subject of a paper read by E. Wanamaker, Elect: 
Engineer, Rock Island Lines, before a meeting of the Ame: 
Welding Society, Metropolitan Section, September 20. A: 
teresting feature of the paper was a complete outline of a ge! 
eral plan for handling welding specifications in railroad \ 











ach a job 





G-E constant energy self- 
excited wenerator direct 
connected to 20 h.-p. gas- 
oline or kerosene engine, 
two —— horizontal op- 
pose our cycle tractor 
type. Single or two opera- 
toa sets. 








Constant energy self- 
al excited generator direct 
connected to 20 h.-pb. gas- 
oline engine, four cylinder 
vertical automobile type. 
Single Operator sets only. 


These G-E welding sets 


ap. is no electric power service improves metal working 
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e Apparatus which makes arc welding possible where there 
on many 









will do satisfactory work anywhere 


The arc welding field, formerly lim- 
ited by electric power lines, has been 
extended. G-E Arc Welding Sets, 
driven by gasoline or kerosene 
engine, have removed all limits. 


On a tug or barge one of these weld- 
ing sets can be easily used to repair 
ships lying at anchor. Carried ona 
small truck it will go into oil fields, 
lumber or mining regions-—-or villages 
far from a power line. Repair men 
using these G-E welding sets are 
extending their business and increas- 
ing their profits. 


With one of these welding sets, an 
isolated industrial plant employing 
a welder who knows his business, can 
profit by all the advantages of arc 
welding—swift repairs, defective 
parts reclaimed, worn metal built up 
for new service, and a number of 
other benefits—all economically 
secured. 


Further information describing G-E 
Welding Equipment will be sent on 
request to our nearest office. 


| General@Electric 


n General Office 
Schenectady, NY. 





Com 
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WELDING ALUMINUM WARE 






How the Use of a Few Simple Devices Speeds up Pro- 


duction Work and Results 





SUALLY when a manufacturer welded 

joints in his product he talks to prospective customers 
about the strength of the joint, the advantage of making a 
Many products 
have been vastly improved, at a reduction in cost of manu- 
facture, by substituting welding for riveted joints or threaded 
connections. In the manufacture of aluminum kitchenware, 
another feature is brought out—the appearance of the welded 
joint. Rows of glistening pots and kettles on the shelves of 


incorporates 


single piece of metal out of two sections. 


fig.! 


fig.2 


























! 


Welding Table and Details of Revolving Stand. 





the hardware dealer are a strong temptation to every house- 
keeper; it is so easy to imagine the pleasure of handling the 
shiny, spotless utensils in the kitchen. Aluminum is an ideal 
metal for such utensils because of its comparatively low cost, 
its lightness, its non-rusting qualities and its fine appearance. 
Consequently, it is very popular. 

Two of the most indispensable kitchen utensils have been 
considerably improved by our simple welding operation. They 
are the teakettle and the coffee percolator. These were for- 


merly made by “clinching” the spout to the body, a method 




















How Jigs Hold Parts in Place. 





that produced the necessary watertight joint but left a tiny 
crack which in a short time took the appearance of a small 
black line around the seam. It could not be kept absolutely 
clean. 

For several years thé “clinched” spout has been replaced 
by the welded spout, andthe production of the latter has been 
developed to the point where the appearance of the finished 
article leaves rothing to be desired. It was not an easy 
process at the start, for sheet metal has a strong tendency to 
warp under the influence of the welding flame, and aluminum 








in a Fine Looking Product 





in any form is easily spoiled by the application of too muc} 
heat. Persistent effort solved all the problems, however, and 
today the dealer can display to his trade a kettle or perco- 
lator which shows not the slightest trace of a joint between 
the spout and the body. In fact, there is no joint—the spout 
and the body have become a single piece under the magi 
the oxy-acetylene flame. If the spout is banged against th: 
oven of the gas stove, or against the faucet over the sink 
it cannot break loose, for there is no place where a break 
can start. The welder has given the dealer a strong selling 
point. 


This welding operation is neither slow nor expensive com 


Fig. 7. As They Come from the Torch. 





pared to former methods of assembly. In the factory of the 
Aluminum Products Company, of LaGrange, Illinois, makers 
of the “Lifetime” brand of aluminum cooking utensils, and 
pioneers in the art of welding aluminum products, productio: 
welding plays an important role. The remarkable feature of 
this welding department is the extreme simplicity of ap 
paratus and procedure required to turn out such excellent 
results. 

The welding table (Figure 1) is equipped with a revolving 
stand to which can™)e fitted suitable jigs for holding the 


parts in place for the welder. This revolving stand (show: 











Fig. 8. After Polishing Welds. 
in detail in Figure 2) twists back and forth on ball bearing 
so that its motion is very smooth and easy. 
trolled by a fixed pedal and a counterweight. This easy m« 
tion is an important factor in securing perfect welds, for | 
the standgshould stick and {then jump the metal woul: b: 
burned through in spots and portions of the seam would ha\ 
to be gone over twice. 

Manganese sheet’ aluminum is used in the manufacture of 
the “Lifetime” utensils. It is claimed that a small quantity 
of manganese stiffens the utensils so they will not bend o: 


Motion is con 
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Research! 


Metallurgical research in welding processes must be conducted only by the most 
expert metallurgists and chemists if absolute facts are to be determined. 

The Armco Laboratory is one of the most perfectly equipped in the world. It 
is constantly investigating welds. It has proved beyond question that welds pro- 
duced with PAGE-ARMCO Welding Rods and Electrodes, most consistently ap- 
proach the combined strength, ductility and general characteristics of mild steel 
base metal plates, etc. 


PAGE-ARMCO Welding Rods and Electrodes meet all requirements of the 
American Welding Society Specifications, 


PAGE STEEL & WIRE COMPANY 


MANUFACTURERS OF GENERAL SALES OFFICE: 
Rods—Iingot Iron and Special Analysis Steels. Grand Central Terminal, New York City 
Wire—Plain and Galvanized—Spring, Rope, Tele- 
phone, Telegraph. District Sales Offices: Chicago, Pittsburgh, San 
Fence--Woven——Right-of-Way and Farm-Chain Francisco, Portland, Ore. 
Link, Factory Partitions, Gates. 


Photomicrograph of acety- 
lene weld. 


Etching and polishing equipment for pre- Microscopie examination where specimens 
paring specimens for microscopic exam- are magnified from 100 to 1,000 diameters. 
ination, 


PAGE -ARMCO 


WELDING RODS and ELECTRODES 
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The filler rod 
used for welding them is pure rolled aluminum wire. 


buckle easily but are hard, dense and rigid. 





Figures 3 and 4 show how simply the percolators and ket- 
The 
stamped and bent to fit snugly against the body, and the hole 

the body of the kettle is flanged outward slightly so that 





tles prepared for welding 





are percolator spout is 











the 


spout fits over it. 





\ holding jig for each utensil is made 
by cutting a similar utensil in half and bolting the piece to 























the revolving stand. An arm holding a weighted fork (lig 
re 5) provides sulicient pressure to keep percolator spouts 





in place, and the kettle spout is held by a light support under 








neath (Figure 5) 








\ powdered flux dissolved in water is used to prevent oxi 



































dation. The welder uses a small torch and adjusts the flame 
so that it is slightly carbonizing, dips his wire into the flux 
solution, brushes the seam and the wire with the flame and 
starts to melt the metal directly before him. \s soon as 






































TABLE OF 
Laboratory Number No. 8 No. 9 
60641 60642 

Description bisiesiin WEI 








Actual Dimensions 





.700x.290 | 


1977 


l ‘a 2030 





Actual area sq. 1 





Maximum load, Ibs 21580 22250 








Tensile strength, lbs., per sq. in..... 106300 112500 


Fracture 





Silky 


Silky 













Specimens Nos. 8, 9, 10 and 11 broke outside of weld. 
metal. 











All specimens were heat-treated after welding. 
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735X.269 | .723x.284 


NOTE—Welds were all ground for testing to the same section as the adjacent part of the specimen 
Specimen No. 12 broke partially in weld and partially 


Specimens were marked “alloy steel” and were welded with 





Xetober, 








of the class having approximately the following analysis 
bon, 0.70 to 0.85; Chromium, 0.65 
from forge trimmings and were forged to the 


The specimens wer: 
shapes 
in the accompanying photographs. 

The quart 
three-quarters inches, the exact section of each weld is 
Th 


PAD 


stressed section was approximately one 


by the figures in the accompanying certificates 
were all ground to the section of the adjacent 
except in the case of the two which were forged 
Specimens Nos. 8 to 12 inclusive were ground on bot 


to approximately 45 degrees. They were welded with 


red, eighth-inch alloy welding wire. The specimer 
given the standard heat treatment for steel of this anal 
Tensile tests were made in a Riehle Testing Machi 


were certified tu by Smith, Emery & Company in 
companying reports It should be noted that th 
values, 105,900 to 114,900 pounds per square inch, wer 





ST RESULTS 


| ~ 694x.281 | .721x.292. 260x.714. .255x.7 
2053 1950 2105 1856 1800 
| 
23580 21420 | 22290 29290 6320 
| 


114900 109800 


105900 
| | 

| 
| Silky | 


Silky 


157800 


Silky Silky 





idja 


special covered welding rods. 

















1usion starts he 


presses on the pedal and the entire seam 








passes under the flame. A quick pass with the flame over the 








end of the seam gives a finishing touch and the welder is 





ready for another piece. The actual welding time has been 





about fourteen seconds and the whole cycle of operations on 
one kettle has been less than thirty-five seconds. 





There is no 
warping or buckling nor any ridge of added metal, just a thir 
dark film slag over the weld, and a slight discoloration 
where the flame has played over the metal. 




















or 


Figure 7 gives a good idea of the appearance of a kettle and 
percolator as they the welder. A 
for “buffing up” and the joints then have the 
smooth polished appearance shown in Figure 8 

Practice in adjusting and handling the flame is the 
requisite to success in this operation. 


come from few seconds 


are required 


chief 
The ingenious holding 
devices and the simple method of handling eliminate all the 
difficulties which would naturally expect to encounter in sucl 


delicate and particular work. The welder specializes on this 


one class of work and becomes expert in a short time so 










that spoilage 
unknown. 


on account of warping or burning is practically 








FORGING ARC WELDS 
Editor: 

In the August issue of The Welding Engineer we note 
article by Mr. O. H. Escholz on the effect of forging of 
deposited metal and arc welds. 


the 
arc 











In this connection we believe the results of some tests on 
welds made upon alloy steel will be of interest to your read- 
ers. These welds were made in connection with the study of 
the feasibility of welding a certain structure of alloy steel. 

This steel was not analyzed by us for these tests but was 



































UNFORGED The 


specimens shows the position of the break in each case 


tained welds. 





upon photograph of 


As it was necessary to know the effect of forging the 
specimens Nos. 13 and 14 were prepared, as shown in th 


Specimens 8 to 12. 


These 


tographs in their various stages. 


No. 10 | “No. 11 | "No. 12 | No. 13 No 
60643 | 60644 | 60645 | 60804 60805 
JED SAMPLES STANDARD 












welds were mad 


before but of approximately twice the former cross secti: 
The surface of the welds were ground off sufficiently to 


move irregularities of contour, after which they were forg: 


to the uniform cross: section given in the report. The 


he 






1921 





()ct eT, 


















tr ent differed slightly from that of the preceding 
specimens. 
will be noted 
welded 
Since all the specimens broke in the base metal, these tests 
test of 


Is t] elds themselves, which may be considerably stronger. 


that these also broke outside 


sections. 


specimens 


tute a test of this steel rather than an ultimate 


steel specimens were all forged before 
the 


as much as the 


velding and the fractures were in base metal, no con- 





ee ee 


Specimens 13 and 14. 


can be drawn as to the beneficial effects of forging. 


lusions 


The vital point in our case being that the welds were not in- 
ired by ordinary smith’s forging. 

The difference between Nos. 13 and 14 and Nos. 8 to 12 in- 
lusive is undoubtedly due to the difference in heat treatment. 
While no conclusions the 


rging, it will be noted that the values are considerably higher 


can be drawn as to benefits of 


than those reported by Mr. Escholz for either forged or un- 
forged welds. 
Yours very truly, 


| a oe 
Kenneth V. 


Frickey. 
Laird 


A WELDED LOCOMOTIVE TENDER TANK 
By J. W. Murphy 


Joston & Albany its West 


which 


\bout six months ago, the built at 
Springfield shops a tender tank of 8,000 gallons capacity, 


was constructed entirely by welding the parts together by the 


electric arc process. So far as is known, this is the first depart- 
ure from the customary riveted type construction for tender 
tanks. 

Considerable experience had been gained with electric weld- 


ing, particularly in boiler work, and in view of the successful 
sults obtained and the adaptability of this process for weld- 
was decided to construct a complete tank 
In the 
rable time is required for laying out and punching rivet holes 


This work is not 


ng seams of tanks, it 


by electric arc welding. case of a riveted joint, consid- 


and caulking. necessary in the case of elec- 


rically welded joints. Riveted joints cannot equal in strength 
the solid plate on account of the loss of metal at rivet holes, 

welded joints if properly made have the strength of solid 
It is recognized that the welded joint is strong and re- 
the tank work 


freedom from leakage. 


plate. 


liable and in case of there is the added ad- 
antage of 
The electric welding process 1s superior to the oxy-acetylene 
Process for certain kinds of work and is peculiarly adaptable 
Oxy-acetylene welding 
work, but 


process on 


r joining plates and welding seams. 
can be used successfully in kinds of 
is difficult to weld steel plates or 
account of buckling and bulging produced by the heat. 


many repair 


sheets by this 






THE WELDING ENGINEER 37 





The manner in which the sheets were welded to the tank 
angles is shown by Fig. 1. This is a satisfactory method 
as the welding can be done readily at reasonable cost and 


the strength of the joint is in excess of that usually obtained 
by the riveted type of construction. The side plates are but- 
welded and the tank braces and splash plates are afterwards 


securely welded to the side sheets. The whole construction re- 
sults in a water-tight tank of good appearance and great 
strength. 

In assembling the various parts of the tank, approximately 
1,200 linear feet of welding was done. The following tabu- 
lation shows the welding work in detail: 

Butt-welded seams % in. plate............. » OG. Fe, 
8 Reinforcing tees, 3% in. by 3% in. by Me in 550 ft. 
10 Tank angles, 2% in. by 2% in. by ¥y in..... 410 ft. 
23 Side tees, 314 in. by 3% in. by % in...... 120 ft. 
Beading at coal side Pee 25 ft. 
Total linear feet of welding................. 1.200 ft. 
The safety appliances and tank lugs are riveted to the sheet. 


The completed tank is 26 ft. long, 10 ft. wide and 5 ft. 2 in. 








4" Side Sheet 


Weld 


++ 












ke-------2 
“ 


Weld 
—, MO Bottom Sheet 
yz WL LLLzZZZAERETE, 


oi gle 


; 

Weld” 

Fig. 1—Detail of Joint Between Angle and Sheets 
Fig. 1 Details of Joint Between Angle and Sheets. 


high, having a capacity of 8,000 gallons of water ‘and 12 tons 
of coal. It is supported on a cast steel underframe and is 
used with a Pacific type locomotive in passenger service. The 


photograph shows the appearance of: the completed tank, the 


absence of rivet heads being particularly noticeable. 


The welded method of construction eliminates the necessity 
of punching rivet holes in sheets, tees and angles and there 
appears to be less likelihood of leaks developing in service. 
It is expected, therefore, that the cost of maintenance will be 
reduced. The welded tank has been in service for about 
six months and no defects of any kind have developed. Those 
who have had experience with the welded tender tank feel 
confident that this type will gradually supplant the customary 


riveted construction—Railway Mechanical Engineer. 


QUASI-ARC WELDTRODE COMPANY, OF PEEKSILL, 
N. Y., IN NEW BUILDING 

The Quasi-Are Weldtrode Co., 

and Warwick Street, 


Atlantic Avenue 


moved to their 


formerly of 


Brooklyn, have recently 


new quarters at 114 Hudson Avenue, Peekskill, N. Y., where 
they will be at home in the future. Their new location is 
adjacent to both the New York Central Railroad and the 


Hudson River piers which facilities will provide for convenient 
disposal of the company’s products. 

The equipped for the 
manufacture of all arc-welding accessories and for the build- 
welding apparatus including con- 
trollers for both alternating and direct current, welding gen- 
belt, 


new works will also be completely 


ing of their entire line of 


erators driven by direct connected motor or gas engine. 
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The Annual Harvest of Cheer 

HEN the time comes for the farmer to collect for 

fruits of his year of labor the public begins to , 
away the glooms and talk about how good business is goin; 
be. The fall of 1921 is no exception, for the general attitude 
toward the future is rapidly growin more optimistic. Secr: 
of Agriculture Henry C. Wallace speaks of the increasing 
ing power of the farmer as a clear indication of improv: 
and predicts that this purchasing power will be utilized t¢ 
benefit of all. Another general indication of improveme: 
found in the announcement that the United States Steel co; 
poration has voted to use $10,000,000 for the extension of 


plants to provide work for employes who are now idle. |; 
probable that other industries will follow this example and | 
part of their accumulated reserve to 


those who need it. 


furnish employment { 





An Elaborate Welding Program 
EW track construction started by the city of Detroit this 
summer provided jobs for over a score of electric ar 

welders for about three months. 


Welded construction was 
adopted for two reasons; to give stronger joints and to in 
prove the electrical circuit. It is especially interesting to not 
how many welds can be used to advantage on street railway 
track. Here is an exceptionally large market for welding 
equipment and supplies, with the buyers showing an increas 
ing interest in the possibilities of the provess. 











What Is An Expert Welder? 

CORRESPONDENT raises this question, without v: 

turing to nominate himself as the answer. 
indeed rare and hard to find. Fortunately the run of w: 
does not require expert attention. The word “expert” is, how 
ever, one to be used with caution, for when expert welding 
is promised and the weld fails, not only the expert, but als 
the welding process acquires a bit of bad reputation. It 
safer, and altogether as effective to guarantce the work, as : 
is to put the “expert” label on it. A customer will take back 
a guaranteed job that has failed and go away thoroughly sat 
fied when the failure has been made good, but he will paps 
up welding for all time once an “expert” has made a fizzk 
a simple job. 


Experts 


A member of the American Welding Society writes: “! 
would like to mention my opinion on the 
namely, ‘what is an expert welder?’ I am sorry to say that 
the term ‘Expert Welding done here’ is a real drawback to 
the welding game. As a pioneer in commercial welding with 
some fifteen years practical welding experience I have ru! 
across people who would not tolerate welding under an) 
circumstances and if you ask them why they will tell you, ‘! 
got an expert welder from such a place to do a job for 
me and when he left the yard if fell in two again, and 
have no faith in the process anymore. If an expert can't 
make a bit of a job stand more than a day or two it can’t b 
any good.’ I have met people like this both in this count: 
and abroad, and when I have tried to explain to them that 
the job could be done successfully they have told me that 
they want no more welding; they are through with it. An 
other thing, it is a foolish idea for a welder to get it into his 
head that he is an expert, even though he be a good man on 
welding. For instance, I would not like to say I was a! 
expert welder though I have had a good all around run in 
the welding game. Any welder knows that it makes no dil 
ference how good a man may be he is apt to run up against 
it when he least expects it and sometimes over a very simp! 
looking job. Very often this occurs in a garage where the 
are not equipped for all classes of welding, such as a mat 
may expect to get in a jobbing shop and if a man is slo\ 
in handling the job the result is that the customer thinks t 
himself this is a very slow process considering they a! 


same subject, 
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Two miles of seamless copper tube 
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ie. 


a hundred feet underground! 


The job illustrated—that of lining two miles of the Catskill Aqueduct 
with copper—shows in a compelling manner the extreme portability of 
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DISSOLVED ACETYLENE 


Without gas—ideal for both welding 
and cutting—in such conveniently trans- 
portable containers — the oxy-acetylene 
process would lose much of its usefulness. 


Whether the work be at the top of a 


sky-scraper or deep under the surface, in- 


doors or out— Prest-O-Lite goes to the 
job! 


A nation-wide service built around 
forty plants and warehouses insures a 
constant and prompt supply of Prest-O- 
Lite. 


THE PREST-O-LITE COMPANY, Inc. 
General Offices: Carbide and Carbon Building, 30 East 42nd Street, New York 


Balfour Building 


San Francisco 


In Canada: Prest-O-Lite Co. of Canada, Limited, Toronto 
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expert [hese are the little things that go against the The tank shown in the illustration is not an exampl 

largest welded tanks made today. Ther been on 
fabricated of nearly four times this tank’s capacity, and 
standard of tanks manufactured by 


Products Co., of Birmingham, Ala., that exceeds 


[ believe that such signs as ‘Expert Welding Done has 
exhibited unless they add ‘All Work 
It looks a little better then and gives the garage 
like 
up 
fore- 


process 
Here 
] 


aranteed 


should not ¢ 


is a line the 


ore foundation his advertisement. I would the 


ror 


anv welder who considers In 


But the t 
trated is presented as typical construction of its kind, an 


himself pretty well of the tank shown by a thousand gallons. an 


if he has ever worked as a welder under a 


superintendent who has neither practice nor theory selected because of certain interesting details connect¢ 
its fabrication and the problem of handling it m loading 


the flat car shown in the picture. 


velding. | am sorry to say I have run up against this 
sort of thing in my present locality, where a man is in charge 


of a modern welding shop that does a great amount of weld- The specifications called for a tank 10 feet in diam: 
a dozen hands, welders and helpers 3817 
the ay 
into 
the 


This sort of thing is very hard to stand for, 


ing and employs about 


feet in length (approximate capacity 24,000 gallons 
Che 


of ys-inch shells in the body and \%-inch plate in the 
It will be noted that there were eight circumferential 
the 


man 11 question hangs around job and insists 


foolish ideas operation, know 


that 


on having his put 


ing quite well the welder on job is capable of 


alternately, thr 
which are visible in the picture and four (not visibl 
The are 
cated of five pieces joined by the two long and two 
welds. The seams are all butt welds, built up on the o 
to afford added strength. 


with longitudinal seams arranged 


it 
when you know your business. 


handling 


All I can say about it is that picture) being diametrically opposite. heads 
this man 


but 


is getting his experience at somebody else’s ex- 


pense, what I would like to know is this—how do they 


get the job?’ 


The sheets were chamfered at 
joints to insure penetration of the tlame and filling mat: 
A flanged manhole, also made with the blowpipe is see: 
the top center of the tank. The tank was tested to an inte 


ERA OF THE WELDED TANK 


Oxy-acetylene welding is more and more superseding riveted 
construction in fabrication of metal tanks owing to the greater 
economy of manufacture and because the gas welded seam is 
demonstratably stronger than riveted jointing, not only with 
respect to its capacity for resisting internal pressure, but as 
well because the joints are inherently tighter than the most 
perfectly caulked riveted joints. 

The tendency in favor of the welded tank was at first con- 


pressure four times greater than any load it would b: 
jected to in service and all seams we-e oil tight 


In loading this tank on the car a large crane was 


This made it necessary to pick up the tank in the cente: 


two cables running around the body and held apart b 
bers, making a basket effect approximately 8 feet long 
however, left an overhang of about 15 fcet on either 








24,000 Gallon Tank Welded by 


fined to tanks of relatively small capacity natural result 
of human conservatism in cautiously feeling the way to ulti- 
mate development in new fields of endeavor. Thus, the first 
steam engines were small, and more recently we have seen 


the fragile 


~a 


frst models of aircrafts give way to larger and 
until look back space 
of even a few years with a smile at the limited boundaries that 
so recently So 
with the welded tank, the relatively tiny vessels that first en- 
gaged engineering attention are now completely overshadowed 
by the larger construction of today. 


sturdier construction, we across the 


marked the outposts of aeronautical vision. 
And, measured by the 


not remote future, the welder tanks we now regard as large 
are themselves but pygmies. 


the Oxy-Acetylene Process. 


too much, considering the thin material of which the 


) 


was constructed, unless some further support were provid 
This was accomplished by welding a plate on each end at t 


top to admit running turnbuckle bars from end to end 


was done, blocks being placed between the bars and the t 


so as to form an arch. 


I 


A 


If this precaution had not been adopt 


the tank might have buckled of its own weight when lift 


in loading. 
the welded covers 
numerous cases 


would not have 


of record 


opened, as_ there 


in which oxy-acetylene 


Even under such distortion it is probable tl 


a 


weld 


tanks in fires and wrecks have been crushed by an exteri 


impact without in the least impairing the oil tightness o 
joints. 


? 


I 
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MONEL METAL WELDING 


General Principles That Must Be Observed in the Welding of 
This Difficult Metal and Special Instructions for Rods and Sheets 


By Michael Dzamba} 


INTRODUCTORY 
VI NEL Metal, like most common metals, can easily be 
. velded by following closely the standard welding practice, 
good results cannot be obtained unless a few simple precau- 

s are taken. Different metals, when molten, possess different 

iracteristics, and in order to understand these peculiarities the 
perator should thoroughly familiarize himself with the compo- 
sition as well as the physical properties of a metal before start- 

to weld it for the first time. The following paragraph will 
refore be of material assistance to the operator in welding 
nel Metal 

\fonel Metal is an alloy of nickel and c«pper, containing 

out 67 per cent nickel, 28 per cent copper and 5 per cent of 

er elements. This remaining 5 per cent consists partly of 

n and partly of manganese, silicon and carbon introduced in 

e process of refining. 

\fonel Metal is produced in such forms as wire rod, rounds, 
squares, hexagons, flats, sheets and castings. In the rolled form 

tests as high as 100,000 Ibs. per square inch, while the cast 
form is not quite as strong, having a tensile strength of 65,000 
lbs. per square inch. The melting point of Monel Metal is 1360 
deg. C. Its coefficient of expansion is .000014 per one degree 
Centigrade. It has a very low heat conductivity, being 1/15 
that of copper. 

Welding (General) 

The Oxy-Acetylene process is the best for welding Monel 
Metal. Like other non-ferrous alloys, the welding of Monel Met- 
al by the metallic arc process has yet to be perfected. While 

can be welded by the metallic arc process it has not yet 
proved possible to obtain a sound weld by this method and it is 

recommended where strength is required. This, however, 
loes not apply to spot welding or to the welding of Monel 
Metal by the resistance method. 

\s an excess of oxygen or too great an excess of Acetylene 
are injurious to copper alloys, a neutral or slightly reducing 
flame should always be used in welding Monel Metal. The size 

the flame depends partly on the thickness of the metal and 
partly on other conditions. 

The welding tip should be one or two sizes larger than would 

required for welding steel of the same thickness. 

\void welding in a room where there is a draft as this tends 

make the weld brittle. The air should also be excluded as 

uch as possible by keeping the torch flame well spread over 

e weld. 

Use only bright Monel Metal wire as a welding rod. 

Except in the case of welding thin sheets, it is most important 

avoid the use of any flux. Any alloy containing consid- 
crable amounts of nickel or copper will, when melted, absorb 
large quantities of gases if exposed to the air. These gases are 
lissolved in the metal when melted, but are given up upon solidi- 
cation, and the result is a porous, spongy casting. Monel Metal 

ill be found to flow with a film of oxide on its surface. This 
xide helps to prevent the metal from being exposed to the 

rect action of the air as well as the intense heat of the flame, 

d for that reason should never be fluxed off. Occasionally a 
piece of Monel Metal may be found which is difficult to weld on 

‘ount of an excessive oxide coating. In a case of this kind a 


* Courtesy of The International Nickel Co. 
Technical Department, International Nickel Co 


little flux will overcome the difficulty, and the regular Borax 
Brazing flux has been found to give satisfactory results. 

The weld should be completed in one place before starting in 
another, that is, do not weld along the whole length of the weld 
at the bottom or any particular place before starting to weld 
at a higher point. If this plan is not followed the surface at 
different elevations will cool off and in doing so oxidize be- 
fore the weld is completed, thereby allowing the metal on being 
remelted to run the risk of becoming full of blow holes. 

lt is absolutely essential to build all Monel Metal welds well 
above the surface. There will be noticed at times particles of dirt 
or foreign matter in the weld. These should always be floated 
to the top by melting underneath them so that when the weld is 
built up any slag which might appear can be ground off, leaving 
sound metal underneath. 

Monel Metal can be welded to almost any common metal or 
alloy. 

The methods for welding our various products differ some- 
what, and for that reason we consider it best to describe the 
method for each form separately. 

Rods 

Start with perfectly clean metal both as to the welding rod 
and the edges of the part being welded. Bars \% in, and heavier 
should be beveled to approximately 90 deg. Place the bars end to 
end just barely touching each other. Proceed as in welding steel, 
preheating the ends of the bars to a red heat for a short dis- 
tance away from the V before fusing. Weld from left to right 
on bars % in. and heavier, fusing down the sides and bottom sim- 
ultaneously and allowing all foreign matter to rise to the surface. 
The welding rod should first be preheated before being brought 
into the weld and should be allowed to melt underneath the 
surface of the molten metal without any agitation. Avoid com 
ing back over the weld by welding continuously from one end of 
the seam to the other, at the same time building up the metal 
on the surface of the weld as you go along. Do not concentrate 
the flame for any length of time on one spot so as not to burn 
the metal. The bottom of the V should be well fused so as to 
insure perfect penetration. In double V welding the second side 
should not be welded unless the whole piece is preheated to a dull 
red. Blocking is advisable in welding Monel Metal as it makes 
for increased speed because the welder is not afraid that the 
metal will get away. Most welders, however, feel that blocking 
is a reflection upon their skill and this method of welding of 
course is optional with the operator. 

The weld when completed should be allowed to cool slowly. 
A Monel Metal weld when finished appears very rough on the 
surface, but this should not be taken as indicative of its sound- 
ness, 

Since a weld is a casting it cannot be expected that a welded 
rod will be as strong as an unwelded one. A tensile strength 
of between 45,000 and 55,000 Ibs. per square inch can be obtained 
in a good Monel Metal weld, which is ample for most purposes. 
Additional strength may be obtained by hammering the weld 
while still hot. 

Sheets 

The same care should be exercised in welding Monel Metal 
sheets as is necessary when welding sheet of any kind. To 
weld thin Monel Metal sheets up to 1/16 inch, flange the edges 
not much over 1/32 inch and place them butt to butt in a jig. 
Care should be taken that the jig is not clamped too tight, other- 
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wise the weld will crack when contraction sets in. Where a jig 
is not to be had a flat bar should be placed on each side of the 
seam so as to absorb the heat and avoid serious distortion. The 
edges should be tacked every 5 inches along the entire seam. 
Weld from right to left, holding the torch at a slant of approxi- 
mately 45 degrees and moving it over and parallel with the seam 
with the flame directly on it. Fuse the edges of the weld flush 
with the sheet. Because of its thin section a sheet should be 
welded as rapidly as possible so as to avoid seriously burning 
the metal. It has been found in thin Monel Metal sheet weld- 
ing that rapid welding has been retarded somewhat by the oxide 
coating on the metal which prevents it from running together 
freely. For that reason it is advisable to use a flux. The regu- 
lar borax brazing flux dissolved in a little water and applied 
along the seam as well as on the welding wire will be found 
to facilitate the speed of welding and also produce a clean, 
smooth surface. 

Another method for welding thin sheets is to place the sheets 
together with the edges evenly clamped and welding as above 
When the weld is finished the sheets can be opened up like a 
book and the seam flattened by hammering. 

Sheets 1/16 inch and heavier should be beveled. In order to 
avoid buckling, or overlapping due to contraction, the sheets 
when laid out for welding should be separated about 1/32 inch 
at the end where the welding begins and about 34 inch per foot 
at the other end. Weld from left to right much the same as 
rod welding, making sure to fuse the metal thoroughly to insure 
good union and penetration. Where the sheets are found to pull 
together too fast due to contraction, wedging or clamping should 
be resorted to, forcing the contraction to take place in the weld 
instead of in the sheet. If sheets after welding are found to be 
warped or distorted they can easily be straightened out by ham- 
mering or rolling as Monel Metal welds will be found very soft 
and ductile permitting of such work. 

Castings 

Welding of Monel Metal castings follows closely the prac- 
tice of cast iron welding except that no flux is to be used. AI- 
though Monel Metal castings are less brittle than cast iron they 
are nevertheless subject to cracks due to differences in the rate 
of cooling of the different sections of a casting and this difficulty 
can only be eliminated by making proper allowance for expan- 
sion and contraction. 

A Monel Metal casting will not permit of successful welding 
unless brought slowly and uniformly to a red heat. This can 
be effectively done with the torch flame in the case of small 
castings. The crack or break should be beveled and aligned in 
the usual way. Weld similar to cast iron and when the weld is 
finished it should be wrapped up in asbestos paper or some other 
good non-conductor of heat and allowed to cool slowly. 

Large castings should be thoroughly preheated in an oven or 
preheating furnace and kept well covered with asbestos paper 
to exclude the air and hold the heat in uniform circulation 
around the casting. When the proper welding temperature has 
been reached the casting should not be removed from the fur- 
nace but welded in the fire by cutting a hole in the asbestos paper 
along the break just large enough to permit the torch to work 
without any hindrance. Use Monel Metal welding rod and 
proceed similar to cast iron welding. When weld is finished 
allow it to remain in the furnace well covered to cool slowly, 
thus avoiding the possibility of setting up contraction stresses. 

Soldering 

Monel Metal can be soldered as easily as copper. The same 
fluxes, solders, tools and methods are used. Zine chloride- 
hydrochloric acid flux as well as most of the paste fluxes can 
be used with entire success, 

Care should be taken when sheets or wire are to be soldered 
to be sure that the last annealing operation has been properly 
performed under thoroughly reducing conditions. 


If such was 
not the case, it is possible to have a material that will not solder 
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due to a thin, invisible film of oxide on the surface of the 
terial. The fact that a sheet or wire is bright is no guarant. 
that it will solder. If difficulty is experienced, it can be over- 
come by annealing the metal buried in charcoal. The 
result will be obtained if the material is pickled in some cor- 
rosive agent, such as nitric acid, that will actually remov 
oxidized surface. This is not recommended except in unusual 
instances, as nitric acid in all concentrations is very destructive 
to Monel Metal. 
dered satisfactorily. If trouble is experienced in soldering 
or castings, the fault will probably lie in some carelessnes 
the operator. 


Grinding will also clean the part to be 


Strength of Soldered Joints 
Comparative tests have been made on copper and Monel Meta 
sheets having soldered joints. The sheets were of the sam 
gauge and were soldered by the same man using a % and 
solder. In all cases the joint was 2 inches wide with a 
lap. The following results were obtained. 
Actual Breaking 


Material. Strength. Broke I: 
Copper 1,910 Copper 
Copper 1,910 Copper 
Copper 1,970 Solder 
Monel 2,905 Monel 
Monel 2,605 Monel 
Monel 2,400 Solder 


Later tests were made duplicating the above. Heavier gauge 
sheets were used having a 2-inch joint, %-inch lap and using 
4 and &%. 


Actual Breaking 


Material. Strength. Broke In 
Copper 6,400 Solder 
Copper 6,170 Solder 
Copper 6,430 Solder 
Monel 7,200 Solder 
Monel 6,085 Solder 
Monel 7,420 Solder 

Brazing 


Monel Metal can be brazed in the same manner as coppe! 
brazed, using ordinary brazing spelter with borax as a flux. 
can also be “silver soldered,” using a torch with the same flux 





STULZ-SICKLES COMPANY TO PUSH SALES OF 
SEACO SWEDISH WIRE 
The Stulz-Sickles Company, of Newark, N. J., has recently 
become the sole distributors in the United States and Canada 
of the “Seaco” line of tool steel and welding wire. A co! 
plete stock of all the sizes ready for immediate shipment 
from the Jersey warehouse, will be carried by the concer! 





Metals Coating Company of America, manufacturers 
distributors of the Shoop Metal Spraying Process, by meat 
of which metallic coatings of any kind may be sprayed on t 
any surface, is now in full operation at its new plant, 495-497 
North Third Street, Philadelphia, having removed from th« 
former Boston, Mass., and Woonsocket, R. I., locations. 





Equipment of the Birds-Potts Co., plant of Atlanta, Ga 
is of sufficient capacity to accommodate pieces to be welded 
weighing from 1 pound to 10 tons. Four electric welding 
machines, oxy-acetylene welding machines and overheac 
carrying cranes are part of the layout. George Bird, senior 
member of the company, is a pioneer in the industry. Th: 
plant represents an investment of $75,000. 





Walter Petry, superintendent of welding, American Rollin 
Mills Company, discussed “Practical Applications of Welding 
in the Steel Mill” at a meeting of the Cleveland section 0! 
the Association of Iron and Steel Electrical Engineers, hel: 
on Monday evening, October 10th, at the Hotel Statler. 
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H ints for the Welder 

: When you finish an interesting piece of work. can you set down on paper the manner in which you 
i went about the job . how you prepared. the work and how the job was done ? Have you learned some 


; little stunt every welder ought to know ? Contributions to this department are paid for. Werte it 
down any old way — IU polish it up. Make a rough 


| tine. Line drawings are more practical than photographs. Do if today — the men on the firing hine 
L.B. Mackenzie, Editor. . 





are wartiurg 


pencil shetch and our draughtsman will Ax it up 








REPAIR OF CAST IRON BOILER SECTION 
By J. E. Rork 


Perhaps one of the most trying repairs that a job welding 
shop comes in contact with is that of reparing boiler sections, 
and from our own experience, know that during the sum- 
mer months, such repairs are left for cold days! Our usual 
method of welding boiler sections has been to preheat the 
entire section with the oil burner, or with the oil burner and 
charcoal. If the crack is on one side only and it is not neces- 
sary to turn the section over, the welding may be done without 
. creat deal of discomfort to the welder, however, this is a 
very exceptional case, Usually, however, the crack extends 
so that it-is necessary to weld while the heated boiler section 
is in a vertical position. In such cases it is very tedious for 
the welder, also there is danger of the boiler cracking while 


cooling, and a possibility that there will be a slight expan- 
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Welding of Boiler Section. 
sion or shrinkage so that the push nipples are out of aline- 
ment and the boiler can be assembled only with difficulty. 


The above sketch shows a method which the writer used 
ma “hurry-up” job that recently came into the shop. We were 
especially anxious to do the work right the first time without 
delaying the work unnecessarily. 

This repair was made by cutting out a piece of the section, 
thru A’A’ and B’B’, and welding on cast iron plates to the 
ends of A and B. left a 
hoss for the purpose of retaining the fire brick so as not to 
injure ‘the draft of the boiler. This method not only elimi- 
extensive preheating but all the 
ction again breaking while in use. 


On the bottom of the plates we 


nates also possibility of 








NEW VALVE SEATS IN CYLINDER BLOCKS 
By C. H. Gerstner 

Welding new valve seats in cylinder blocks is not a very 
common practice, I think, and the reason is, that too many 
times the ultimate cost of the job is greatly over estimated 
and the cylinder block finds itself in the scrap heap instead 
of the welding shop. 

In the past year, I have had occasion to weld quite a few 
after checking up the final cost of the jobs, it was proven 
very profitable. 

The job was handled in this manner: First the valve cham- 
bers were packed with asbestos mush up to the bottom of the 
valve seat. Then a round piece of carbon, the size of the 
hole and one-eighth inch thick is pressed down in the as- 
until the with the 
valve seat. This is done in each valve chamber. 
bricked the 
until quite rosy. It is covered with a sheet of asbestos paper 
and the welding then proceeded with, through a slot cut in 
the sheet directly over the valve holes. 


bottom of the 
The block 


floor and preheated with charcoal 


bestos top of it is level 


is then on 


The slot is covered 
to expose one hole at a time. The seats 
are welded up solid, the piece of carbon forming a bottom 
for the weld. When all koles are welded, the block is left 
to cool over night. 


in such a manner as 


All the equipment that was necessary to machiné up the 
job was a fairly accurate drill press. A core plug is screwed 
into the the drill which should he the 
same size as the hole in the valve stem guide. After drilling 
through the weld a fly-cutter with a pilot long enough to 
enter the valve stem guide, is used to first face off the top 


block for centering 


of the weld and then bore same to proper diameter. A‘ 
valve reseater finishes the job. 
There should be no trouble in encovntering hard spots 


as these are entirely unnecessary if the weld is made pronerly. 


BRAZING CAST IRON 





Editor: 

In your September issue there is an article written by Mr. 
©. T. ar 
this would undoubtedly 


on brazing cast iron, The uninitiated reading 
figure that if one man gets away with 
it, why not they, so the next cast iron job would be done 
with bronze and when it came back to the same shop or 
another as it would, the customer would blame the process 
not the operator. 

I have yet to see a piece of ordinary cast iron which has 
heen welded with bronze which will stand any real test either 
tensile or bending strain 

One of the many reasons why it is practically impossible 
to get a real job with bronze is because in 
iron is in the form of graphite 
which is just the same material as the black lead in pencils 
and everyone knows the lubricating properties of graphite. 
This produces in cast iron a very greasy Surface to which a 
brass or bronze allov will not take, 


on iron 


the 


cast 


ordinary cast carbon 


Brass or bronze should never be used on cast iron except 


THE WELDING ENGINEER October, 


eases aeeoem 





A ONE BRAND, HIGHEST QUALITY 


CALCIUM CARBIDE 


The trade name Carbolite has represented 
our product continuously for many years. 


Its appearance on each package is a guarantee of its ex- 
cellence and a protection to our customers. 
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Carbolite is carefully manufactured from 


best grade raw materials insuring at all 
times a superior quality, both in purity and gas yield. Our 
modern screening and inspection system also makes certain 
a thoroughly clean product, uniform in size. 


Carbolite is made in all standard sizes and 


can be supplied promptly from warehouse stocks. 


Packed only in 
Yellow Containers 


American Carbolite Sales Company 


General Offices 


DULUTH, MINN. 


WAREHOUSES IN ALL CENTRAL STATES 
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ACETYLENE 
FROM CAKES 


a GAS OUTLET 
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OPLRATING 
WATER LEVEL 


CAKE HOLDER 


OPERATING 
WATER LEVEL 
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Uniform Gas Pressure, Automatic Feed, and 
Absolute Safety—under all conditions 


The Carbic portable low pressure acetylene generator is perfectly safe under 
all conditions. 


Notice the diajram—the water touches only the bottom of the lowest cake. 
When the valve is closed the Renerated as slowly forces the water down 
and away from the cake, and as making absolutely stops. Open the 
valve, the water rises to the bottom of the cake and Seneration begins. 


Listed as Standard by Fire 


Gas pressure can never exceed 1 lb. per sq. in. 
Underwriters Laboratories. 

The Carbic Cake and the Carbic System are safe, trouble-proof and economical. 
Hundreds are usin}, the Carbic System for their oxy-acetylene welding, and cuttin}, work. 


May we tell you more about this method? A post card will bring, catalog and complete information. 


The Carbic line is complete, including Zenerators, torches, 
regulators, and all other necessary apparatus and supplies 


Carbic Manufacturin?, Company 


Duluth, Minnesota 
Sales Offices: 


NEW YORK, 141 Centre Street 


CHICAGO, 111 W. Washington Street 
BOSTON, 27 School Street 


PHILADELPHIA, 18 South 7th Street 


Representatives and Stocks in dil Principal Cities 


Carbic Cakes save money, time and patience, and yield a purer gas. 
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in emergencies and then the customer should distinctly under- 
stand that it is only a temporary repair. 

The ultimate goal that everyone connected with the weld- 
ing game has striven for since the first has been to produce 
as nearly perfect a repair as possible, therefore it is only 
logical to assume that only the highest skilled workmanship 
and the best materials will do. 

Alan H, Murrell 

(Note :—A careful reading of Mr. Hart's article will disclose 
that it recommends the use of bronze for emergency work. The 
above letter gives some good reasons why the process is not suit- 
able for repair work in general, and especially in cases where the 
piece has to stand tensile or bending strains—Editor.) 


WELDING MONEL METAL 
Editor: 

taking advantage of your offer to use 7he Welding Engineer 
for questions, | will try and tell them about a job we have 
been up against, and then see if any of our aspiring master weld- 
ers Nave any suggestions to offer. 

We required a monel metal tube 8” in diameter and 10 
feet 6” long %” material. (Monel-metal is acid proof, very 
tough and is rather expensive and for this reason not much 
known.) We tried to buy a tube all made up but were 
unable to do so, so we decided to buy plates, roll them up for 
butt welds and have our welder who is a first class man with 
a wide experience in welding cast iron, steel and aluminum, 
weld them. We got two plates, rolled them up to the required 
size and proceeded in the usual way to weld them together. 
All seams were properly V-ed out and we took great care 


not to have the weld cool off too quickly. We _ used 
borax for flux and employed a carbonizing flame for 
welding. We allowed the usual amount for expansion 
and contraction along the long seams. We welded the 


long seams first, then fitted the two parts together, and 
tacked and welded the whole together. Everything went 
nicely, the metal flowed nicely and fused well, and the job 
looked good, but looks sometimes deceive. When we started 
to test the job with 80 Ibs. water pressure, we were treated 
to a shower bath. There were numerous small pinholes, one 
crack about 4” long in the long seam near the end and another 
in the round seam. We did not know what to make of 
this, as we had welded tubes like that, but made out of steel 
before, and never had even one leak. Well, we had to have 
this tube so we did the whole job over again V-ed all seams 
out, and used two preheating torches to keep the job hot 
until the whole of it was welded and then let it cool together. 
The second test did not show up any better. The round 
seam leaked very badly. We tried to weld up the various 
leaks without V-ing out just by running the metal together 
but this would not work at all. It always opened up either 
ahead or behind the part just welded. Finally we V-ed all 
the larger cracks and put heavy clamps on before and be- 
hind and so welded them. 

There were not any more breaks along the straight seams 
then. The round seam we cut out all around and started 
off without tacking, but leaving an opening of about 1” 
opposite the starting point, for contraction, we also used a 
preheating torch to keep the welded part hot until completed 
all around. The space we left closed up before we got 
around and the pipe was fairly straight when completed On 
the 3rd test we found a number of small pinholes which we 
were able to caulk up. 


This monel-metal is peculiar: It flows freely and fuses 
well, when it is heated to a dark red it is almost like cast 
iron and the least strain will pull it apart, but when cold 
the metal is soft and tough. We used borax for flux and 
regular monel-metal welding rods. 

Now, What I would like is: Can any reader tell me 
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where we were at fault? And which is the proper way 
handling a job of this sort? This monel-metal is expens 
stuff and we do not like to spoil a batch of it. 
|e 

There were two things which I think helped to make thy 
job a failure in the 1st and 2nd instance. On rolling the tu 
we could not roll it to the proper size, our roller being 
large, so we had to force it together with clamps, and wl 
welding, men were passing through the shop opening 
closing doors, causing more or less draughts. 

Theo. Sutter 

(Note:—When butt-welding monel metal sheets use a hea 
monel metal rod, weld fast, and do not go over the weld tu 
at any point. The weld should be built up so that it is a lit 
thicker than the rest of the sheet, and it should never be hai 
mered until cold. Blowholes in this case were probably caus 
by welding too slowly.—Editor.) 





PREHEATING LOCOMOTIVE CYLINDERS 

In an article describing shop work on locomotive cylinders 
and valve parts, which appeared in the August 25, 1921, issu 
of the American Machinist, J. V. Hunter describes a method 
of preheating locomotive cylinders without the use of fir 
brick. The preparatory work consists of arranging a char 
coal fire so as to bring the casting slowly to a temperature 
at which the welding operation can be performed without dar 
ger of subsequent damage due to shrinkage cracks when thx 
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Cylinder Preheated. 


welded section cools. The asbestos lagging was only removed 
from the cracked section and from the bottom of the casting, 
so that it might more readily absorb heat at this point while 
the upper section of the lagging prevented radiation. All 
other portions of the cylinder were covered with asbestos 
sheets so as to retain as much heat as possible. Occasionally 
a charcoal fire can be built inside the cylinder, but better prac 
tice employs the fire basket that may be seen below the cylin- 
der in the illustration. The fire basket was very simply made 
from a section of smoke box cinder-screen, and a light frame 
is used to hold it up from the floor and near to the work 
above. 





SHEAVE WHEEL FOR CRANE BOOM 
Editor :— 
Having a sheave wheel for a crane, with the flange broken 
in two places on the same side, and the crane out of service, 
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her being available from stock, I used the following 
thod to weld the broken wheel: Built up a plate to act as 


me 


turntable and drilled the plate full of 34-inch holes leaving 


on the sides of the plates to hold fire brick; made a 
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Turntable for Holding Wheel. 


charcoal fire under the plate and built a furnace around the 
wheel, covering all with another plate. When the wheel 


was ready it was easy to weld one side and then turn it 


Bent up to hold 
fire brick 
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Broken Wheel and Preheating Device. 


around so as to get at the other side quickly. The crane was 
in service in three and one-half hours. This turntable device 
has since proven very useful on similar jobs, and may be 
of service to some other welder. 
F. C. Drake. 
CLEANING RADIATORS 

Editor :— 

Please give us some information on cleaning radiators. 
\ radiator gets very greasy and dirty and if we had vats 
of acid to dip them in it would make soldering very easy. 

J. W. Gillispie. 

Answer: 

Mix one quart of muriatic acid with five quarts of water, 
and one quart of lye with five guarts of water, then mix the 
two solutions. This makes a good cleaning solution. 


NEW FRENCH DEVICE FOR HANDLING CYLINDERS 

In a recent number of the Revue de la Soudure Autogene 
is published a description of a new French device for trans- 
porting gas cylinders. This device is called a “Cylinder 


} 


9 
Y) 





Wheelbarrow”, and is composed of a metallic body mounted 
wheels, inside of which are placed two pairs of automatic 
claws for holding the cylinder, carrying it about, and placing 


it, by simply manipulating the arms of the buggy. The illus- 


rations make it easy to understand the operation, which is as 
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follows: starting with the cylinder lying on the floor the 
device is wheeled over the center of it; when the arms are 
raised the torward claws automatically grasp the cylinder; 





when the arms are lowered the rear claws take their hold; 
now raising the arms to the normal position the cylinder is 
held clear of the floor by the claws, and ready for trans- 
portation. To release the cylinder it is necessary only to 
give a quarter turn to a crank which causes the claws to open, 
allowing the cylinder to slide easily to the floor. 
WELDED HEAVY DUTY TANK 
In the accompanying photograph is shown a large pickling 
tank recently welded for the American Rolling Mill Com- 
pany by the Electric Welding Service Company of Pittsburgh. 





Welding Displaced Rivetting Here. 


This tank is to be used under very severe conditions for 
pickling steel. Although the specifications originally called 
for riveted construction it was decided to try welding, and 
not a bolt or rivet was used in its construction. The dimen- 
sions are 21'x9’x8 It is constructed of quarter-inch plate 
and 5x5x5/16 angle iron. 





TORCH SAVES EXPENSIVE DIE 


A Chicago manufacturer suddenly found his production 
stopped by the cracking of a cast iron die which was used 
His method 
of using the mold had been to pour molten babbitt metal 


for moulding an essential part of his product. 


into and then tap the edge on a stone to loosen the smal! 
casting. The die, or mold, cracked across the point where 
the pattern had been machined out, and the whole affair was 
rendered useless. Figuring the cost of a new die at $125.00, 
the manufacturer decides to see whether the old one could be 
reclaimed at a smaller figure. The job was turnd over to 
A. J. Derenzo, foreman welder in the shoo of the Chicago 
Welded Products Company, Chicago. Reclaiming the broken 
piece proved to be a simple matter. The die was first heated 
and straightened, then the crack melted out with the torch. 
A high grade cast iron welding rod was used to fill up the V, 
and the die was slightly reinforced on the back. It was not 
necessary to re-machine the pattern because the original crack 
did not extend clear through and the welding operation had 
been done so delicately that the pattern was not disturbed. 
The entire job took only a few minutes and the amount 
of materials used was almost negligible. 






A Survey of Oxy-Acetylene Welding 


The Process Is Only a Few Years Old But Has 
Made Great Strides Forward Gaining Popular Favor 


By Lorn Cambell, Jr. 


AS we look about in the manufacturing industries of today 
it is plain to see that the welding processes are being 
rapidly recognized and introduced in many new phases. Our 
office equipmet is now rendered fireproof and constructed to 
last a lifetime, thanks to the art of welding. Our window sash 
Cooking utensils of 
and handles welded on. The 
manufacturers of airplanes and even 
building contractors are looking to the process of welding 
to produce a stronger and more efficient bonding method. 
Turning our attention to the field of oxy-acetylene welding 
we find, that while there was some slowing up in the sales and 
manufacture of apparatus for a period last year, that in com- 
parison with most industries the let-up was very light and 
today many manufacturers are behind with orders. The reason 


and doors follow a similar construction. 
metals 
automobile 


have 
industry, 


various spouts 


Welding Laboratory. Work Tables at the University of Minnesota. 


The engineers of many companies were inclined to wel 
a slacking up in activities in the manufacturing world 
meant that they were to have a breathing spell and a 
needed opportunity to overhaul and tune up their mac! 
many of which had been in almost continuous operatior 
five years. In so doing, many parts were found either br 
or worn to such a degree that a replacement would be n 
sary were it not for the welder. 

Salvage corps, taking advantage of the recess, proceede 
“clean house.” In reducing the scrap pile to a mere not! 
by removing broken drills and taps from ‘castings; corr¢ 
machinists’ errors; filling up blow-holes and other defects 
covered during the course of machining, and restoring 
ing lugs, etc., was another instance where the welding 
proved a valuable asset. 


In the Line Behind Each Torch, a Separate Pair of Regulators and Gauget 


Permits the Students to Obtain Any Desirable Gas Pressure. 


for the continued demand for welding equipment may be at- 
tributed to the important role it plays in repair‘ng and sal- 
vaging, as well as in manufacturing. With the general decline 
in prices the purchase of new parts was largely abandoned 
and many old parts were repaired. 

Many distributors of automobile tractor or implement parts 
who previously decried the process of welding, were perfectly 
willing to accept it when they were confronted with the choice 
of tying up large sums of cash in replacement parts, which 
incidentally were dropping in price daily, or having their cus- 
tomer’s parts welded. In the latter case, prompt service was 
rendered and in most cases a considerable saving effected. 


*Paper read before the Society of Automotive Engineers. 


Minneapolis, April 6, 1921. 


tEngineer, U. S. Welding Co. 


With the oxy-acetylene welding process only a few years 
old and its playing such an important role in this present 
readjustment period, it may not be out of order to consider 
it a benefit to mankind and an essential of inestimable valu 
What has the future in store for it? Evidently our educators 
deem it an important future factor in the engineering field, f 
in most of the institutions of higher learning throughout this 
country courses of instructions have been, or are being, drawn 
up for teaching the fundamentals of welding. In this cit 
even the high schools are doing their share and in every cas 
where any of the mechanical arts are taught, instruction 
oxy-acetylene welding is now being given. The accompanying 
views illustrate the manner in which the apparatus is arrang: 
in one of our largest western universities. Attention is i1 
vited to the manner in which the gases are supplied to ea 
student. The oxygen and acetylene gases are piped in se; 
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Each line 
carried a medium pressure of gas which is controlled by mas- 


e lines at the rear of each set of work tables. 


er regulators, or reducing valves, at a manifold where the 
ks are connected. In the line, behind each torch, a sep- 
arate pair of regulators and gauges permits the student to 
iin any desirable gas pressures. The gentleman shown 
nipulating the torch is the professor in charge of welding. 
lhe speaker, during a recent visit in the east, found that at 
Philadelphia and many other large centers, manufacturers, 
too, are becoming very enthusiastic and are organizing and 
conducting welding schools at their own expense. 

Our leading economists inform us that the most successful 
manufacturing enterprises from now on will be the ones op- 
erating along the most efficient lines. The wideawake en- 
gineer will therefore give due consideration to the process of 
welding. Manufacturers of steel products such as the various 
types of barrels, tanks'and pressure vessels should give con- 
siderable attention to design in order to produce the strongest 
and most efficient product at a low cost. 
fastly replaced by the weld. 


Rivets are being 
There are three good reasons 
why this should be done. First, a better product can be pro- 
luced which will stand more abuse, having a permanent seam 
which will not leak. 


(hird, repairs if necessary can be readily made. If a seam 


Second, the cost is greatly reduced. 


breaks along the line of rivets, it is a very difficult propo- 
sition to make a repair under ordinary conditions, whereas 
if a crack is found in a welded vessel, the same can be 
welded in very short order. There are many other reasons 
why tank manufacturers should use the welding torch in 
preference to the rivets, one of the most important being the 
fact that fittings of almost any nature can be attached in any 
position with ease, allowing a much greater latitude in design 
and structure. Steel castings may be fused to cold rolled 
shafts or other stocks, thereby opening up another lane. Auto- 
mobile or tractor frames, and structural iron of all kinds, 
need know no limit as to design, for various parts can be 
fused together at any angle desired. 

Has the oxy-acetylene welding process reached its height? 
Emphatically no! While the present applications seem un- 
limited there remain many problems, which, when solved, 
will tend to broaden the field. 


metals which are quite easily fused. In some instances the 


Cast iron and aluminum are 


former may come out with a few hard spots or blow-holes, 
but these can nearly always be traced to lack of heat. With 
aluminum the conductivity of heat and its expansion and con- 
traction are things which may require a little study. Malle- 
able iron presents a problem all its own; being annealed, how 
can part of it be melted and again restored to an annealed 
state? At the present time, a tough bronze is used to mend 
malleable iron; by so doing the annealing is not destroyed 
and a union results which is usually amply strong, providing 
a slight reinforcement is possible. Brass presents no difficul- 
ties if the correct filler-rod and flame are employed. This 
applies to copper and steel when they are cast, but when 
drawn or rolled the heat causes the molecules to expand and 
changes the nature of the metal surrounding the weld. A 
practical method of restoring this metal to its original con- 
dition should warrant consideration. 

If calling particular attention to certain “Do’s and Dont’s” 
pertaining to the welding of special metals will result in the 
making of better and sounder welds then it may not be amiss 
to dwell a moment upon the welding of mild steel. 

Steel may be a very commonly used metal and one of the 
first to be welded, but the fact remains that it is the most 
dificult of all metals to successfully fuse. Many welders are 

f the opinion that steel is steel and that if one kind of steel 

ives certain results under the influence of the welding flame 
that all steel will act in a like manner, but such is not the case. 

To simplify matters let us separate our principal factors 
nto different classifications. First comes the “Human Ele- 
ment,” next “Apparatus” and then “Filler Rods.” The im- 
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portance of each is shown by the order given. More will de- 
pend upon the “Human Element” than anything else, for the 
welding plant will not do the welding any more than a 
blacksmith’s forge will produce chains, chisels, tongs or any 
other item by itself; it is the “know-how” of the operator 
that really produces results. Any of us might go out and 
purchase a doctor’s equipment but this act would not make 
us doctors. Much schooling and experience is necessary, 
and so it is with the welder, whom we might term a metal 
doctor. 


In welding mild tank steel there is much for the operator to 
take into consideration; the carbon content of the metal, the 
surface oxide or mill scale, the size of the welding tip, adjust- 
ment of the flame and size of filler rod all have a direct in- 
fluence upon the weld. The carbon content varies from .15% 
to .25% in steel of this nature and a tensile strength of 52,000 
to 60,000 is usually required. As the amount of carbon is in- 
creased naturally the welding is rendered more difficult. We 
would suppose that were two welds made on a given material 
using the same filler rods and apparatus, but different op- 
erators that approximately the same results could be ex- 
pected, but the “Human Element” varies to such an extent 
that this is not the case. 





Protection Afforded Each Student of Welding at the University of Min- 
nesota, by the Shields Which Divide the Work Tables Into Different 
Compartments. 


Steel in a molten state is very susceptible to changes; 
therefore, it should be held in that condition no longer than 
is absolutely necessary. Nitrogen and oxygen from the air 
will be absorbed by the melted metal. This reaction is greatly 
increased when the metal is overheated by using too large a 
tip. This fault is usually found where an effort is being made 
to “speed up.” As the metal cools and contracts there is a 
natural tendency on the part of these gases to free them- 
selves and small blow-holes or pin-holes will make their ap- 
pearance. This metal will have a tendency to be hard and 
brittle. If rewelding should be found necessary, the metal 
will again be exposed to the same treatment and, of course, 
an added weakness is to be expected. The correct sized tip 
will all depend upon the operator, for very few men will ob- 
tain the same results even if all material and equipment are 
the same. Here are two welders, each having worked on 
test pieces cut from the same plate; the same torch and tip 
were used, gases from the same containers and the same grade 
of filler rods, yet we find in testing that one specimen has 
about 50 per cent more ductility in the vicinity of the weld 
than the other. This is rather surprising in a way, but it only 
confirms the importance of the “Human Element” mentioned. 
In accounting for this difference we examined the broken 


welds and found that the welds themselves had a flaky grain 
with all the characteristics of a casting, only not quite as 
uniform, while the pieces which were welded were of rolled 
stock with a very fine close grain. There existed an inter- 
mediate space adjacent to the welds where the intense heat 
had caused the molecules of the original stock to separate 
and the grain appeared much coarser. It is plain to see, 
therefore, that a weld is a casting at best and that the longer 
the metal is held in a heated condition the greater 
will be this intermediate section (up to certain limits) 
and the more ductile, so we can assume that one of these 
welds required a longer time to execute than the other. It is 
not desirable under ordinary conditions to use a larger tip 
than necessary because of the reasons given heretofore, but 
when a steel weld is made too rapidly, in addition to the 
likelihood of not having thorough penetration the grain limits 
will be very@narked and narrow, indicating a weld with little 
ductility iad Gaia which is very likely to crack alongside of 
the weld after being placed in use. To obtain the best results 
these factors should be pointed out to the welders and each 
should then choose the size tip which could be manipulated 
to the best advantage. 

In welding most metals it seems sufficient to have what is 
termed a “neutral” flame, but in steel welding a much finer 
limit must be drawn. The cause of faulty steel welds is due 
to a very large extent to the wrong kind of a “neutral” flame. 
There are “neutral” flames and “neutral” flames, some soft, 
but for the most part they are very harsh. With the iatter 
flame it is next to impossible to make a thoroughly satisfac- 
tory steel weld. While a harsh flame may be all right for 
building up worn spots and the like, it has no place in the 
lighter sheet metals. If used ir this class of work, not only 
will there be a tendency to blow the molten metal away from 
the weld, but an overheating is very certain to take place, 
which is indicated by excessive sparks being given off. It is 
absolutely necessary that a soft “neutral” flame shall be 
used when making any kind of a steel weld and it might be 
added, that the softer the flame the easier it will be to effect 
a perfect fusion. A soft flame will not blow the metal, neither 
will it overheat and cause sparking. With a low carbon steel 
there should be hardly any sparks appear while a weld is being 
made, and this is a very good method of determining whether 
an operator really knows his business. If sparks are in evi- 
dence, one of two things is taking place: either there are 
impurities in the piece being welded or the metal is being 
burned. 

In steel welding the apparatus plays quite an important part. 
While there are many different makes of apparatus on the 
market today and all seem to function fairly well on most 
metals, yet there are few indeed that will give the adjustment 
required for steel welding. There should be a regulator on 
each line, i. e., one to control the acetylene gas and the other 
the oxygen gas. These regulators must be so constructed 
as to maintain an unvarying pressure so that there will be no 
change in the welding flame while it is operating. The weld- 
ing torch should be designed to give a slow, uniform delivery 
at the tip of the gases which have been thoroughly m‘xed. 


This will permit complete combustion of the gases, no un-, 


burnt gases can then enter the weld, and the preheating flame 
which envelops the neutral flame will exclude the air and 
protect the weld so that it will be possible to carry a small 
clear pool of melted steel along the seam. With the afore- 
mentioned equipment, the desired results can be obtained and 
greater efficiency will follow. 

In choosing filler rods, freedom from impurities and a low 
carbon content are the main consideration: 
direct relation to the size of the flame. 
it will usually burn, 


The size has a 
If the rod is too small, 
whereas if too large, it will not 
fuse with the metal being welded and will probably 
have a tendency to stick. When introducing the filler rod the 
flame should come in direct contact with the rod as little as 
possible. It is desirable to melt the end of the filler rod in the 
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molten metal rather than by the flame as there is less chance 
of changing its character. 


When making ripple welds on pressure vessels it is ne 
sary for the operator to hold his tip at the correct angle and 
have his flame adjusted so a small pool of clean melted metal 
may be carried along his seam; constant watching is required 
to see that each side of the weld is thoroughly fused; pe: 
tration must be complete, and the filler rod added to give a 
slight reinforcement so that the resulting weld will measure 
about three times as wide as the metal is thick. 


In concluding let us again focus our attention on the 
“Human Element” in order to see what steps can be taken 
insure the greatest efficiency from this source. By testing 
welds periodically and publishing the results an “Esprit «& 
Corps” may be built up among the welders in a large shop 
which will encourage all concerned and will certainly assist in 
producing better results. In testing welds it is necessary to 
break the weld so that the interior may be inspected for 
penetration, adhesion, and oxidation for a weld must be more 
than skin deep and the nature of the interior can seldom be 





WELDING PROMOTION COMPANY 

There has been formed recently in New York The Welding 
Promotion Co. which will operate as a co-operative company 
through which job welders can secure assistance in improving 
and expanding their business. The new company aims, first of 
all, to assist the welder to become a better business man, and 
secondly, to prepare and furnish the welder with practical, 
right advertising by which a better public understanding o1 
what welding is and can do will be created. The new organiza 
tion aims to follow the lead established in many other lines of 
business in which co-operative advertising has been a tr 
mendous success through giving expert advertising service 
the individual who could not otherwise provide it for himself 
because he lacks time, experience or money. 





WELDABILITY OF LOW CARBON STEEL 
While the oxy-autogenous welding process is steadily ex 
tending its scope, experience has shown that by no means 
are all grades of iron and steel suited for it. 
German contemporary, C. Diegel states that 
purities are having rather deteriorating effects. This refers 
especially to sulphur and silicon, the percentages of which 
should be kept as low as possible while carbon should also 
be below 0.3 per cent. Manganese the author considers to 
be an advantage; a high percentage of this element is even 
held to compensate the harmful effects of sulphur and silicon 
but the raising beyond a certain mark offsets all the initial 
advantages owing to the fact that sheets having a high per 
centage are difficult to work. Phosphorus, a low content 
of finely distributed aluminum (originating from the reduc 
tion) as well as chromium and tungsten originating from 
scrap, were found to have virtually no influence at all. 


Writing in a 
certain iin- 


The foregoing shows that the material of the pieces to 
be welded determines the efficiency of the joint, but experi- 
ments have proved that the raw material of the wire used for 
welding plays an even more important role. In this connec 
tion it is interesting to note that the chemical composition 
of the wire is by no means always determining the quality of 
the joint, so that for the time being there appears to be no 
absolutely reliable criterion in this respect. In view of this 
fact the writer recommends trial weldings with subsequent 
testing of the joint, preferably by the bending test. It would 
appear that the slag contained in puddled iron has a rather 
beneficial influence; the wire must furthermore be free from 
impurities, especially sulphur. Charcoal puddled iron and 
electric iron are considered the best suited materials for wire 
—Iron Age. 
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THE POSSIBILITIES OF FUSION WELDING* 
By A. S. Kinseyt 

HE possibilities of the welding of metals by fusion are far 

greater than had been expected. It seems but a short time 
ago that practically only the railroad shop superintendent and 
his welders were capable of appreciating the value of the fusion 
weld. The process seems to have drifted into existence without 
a sponsor, and for a number of years it failed to receive the 
attention of the man who should have been most seriously con- 
cerned 





the mechanical engineer. Of course it is easy now for 
us to appreciate the value of this method of making a weld, 
and we may wonder at the indifference of the technical men 
regarding its merits. 

There never was any doubt in the mind of some men as to 
the possibilities of the fusion weld, and now the most encour- 
aging signs are found in the interest displayed by the technical 
engineer and his ready approval of the process. 

Important metallurgical principles are introduced when a 
piece of metal is melted for welding, and no one can appreciate 
this more than the engineer. He finds in the process not only 
a fine tool for repairs but he already has learned to apply 
fusion welding to the manufacture of metal parts and in con- 
struction work. No modern mechanical process possesses more 
encouraging possibilities than the welding of metals by fusion. 
There are good reasons for this. Let us consider some of them. 

An ideal condition would be to have all members of a struct- 
ure solid and without a made joint. The best piece of metal 
is the one of continuous grain, unriveted, unwelded, so that 
while a joint is a substitute it is well known that in many in- 
stances certain mechanical designs and repairs require either sol- 
dered, riveted or welded joints. For strength the choice must 
be the riveted or welded joint. The riveted joint has its points 
of advantage and in many cases it can not be superseded, but 
it will not serve where uniform thickness of the metal of the 
joint is required, nor is it always to be depended on for tight- 
ness where there is breathing action and high pressure. 

The welded joint is not of modern conception, the forge weld 
undoubtedly dates back to the earliest working of metals. How- 
ever, the other kinds of welds have been in use less than 20 
years. All welding is done by either one of two principles, 
plasticity or fusion. The forge, the electric resistance and the 
thermit compression welds depend upon plasticity, while the 
electric arc, the thermit cast and the oxyacetylene welds employ 
the principle of fusion. The respective merits of these two 





*Address delivered before the Cleveland Section of the 
American Welding Society, at a meeting held May 6, 1921. 
+ Professor of Engineering Practice, Stevens Institute of 


Technology. 
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methods of making welds are rapidly becoming well understood. 

Welding by plasticity has accomplished much. We have but 
to consider the manufacture of ordinary wrought iron and steel 
pipe to appreciate the value of the forge plastic weld. The 
speed and non-oxidizing features of the electric resistance weld 
also have proved to the greatest advantage, as in the making 
of steel chain for example. 

But the plastic weld is limited in its application and is con- 
fined almost entirely to mild steel. The fusion weld however 
has a broader range of usefulness among the metals. Especially 
in this true of the oxyacetylene weld which is applicable to 
mild steel, tool steel, high speed steel, the new alloy steels, cast 
iron, wrought iron, aluminum, copper, brass, bronze, lead, tin, 
zine, in fact all of the commercial metals may be welded by the 
oxyacetylene torch. ; 

Now the possibilities of a good fusion weld depend on (1) 
high tensile strength, (2) ductility, (3) density, (4) control of 
the welders, (5) a proper method of testing welds. 

TENSILE STRENGTH. The tensile efficiency of a weld is 
based on its thickness being the same as that of the base metal. 
This efficiency is of first importance but it must not be obtained 
at the expense of ductility, that is the bending and stretching 
qualities of the metal. In the welding of steel, for example, 
the ductility is of much importance. Again to secure the proper 
tensile efficiency the welded metal must be thoroughly fused to 
the sides of the vee of the base metal. One of the best ways 
of securing a high tensile efficiency, say in mild steel, is to 
use a welding rod of nickel steel having a tensile strength nearly 
double that of the base metal. The result is likely to be a weld 
of higher tensile strength than its base metal. Of course the 
simple reinforcing of a weld is common practice. 

DUCTILITY. The ductility of a fusion weld, particularly 
of steel, must be consideréd, although there now are some who 
would argue that a weld does not need to have bending qualities. 
One of the best illustrations of the value of ducility in a steel 
weld is to be found in the manufacture of welded steel tubing, 
which can be made cheaper than seamless drawn tubing. In 
order to obtain small size tubing the practice is to weld the steel 
in diameters of from 1 to 2 inch and then cold draw these tubes 
to the smaller sizes desired, some of them being as low as 

ds inch outside diameter with a Ys inch hole. It is to be noted 
that this tubing has an oxyacetylene fusion weld along its full 
length of many feet which must be capable of withstanding the 
strain of repeated cold drawing as the large tube is reduced 
to the smallest diameter. The weld not only withstands this 
treatment but also is found to be ductile enough to successfully 
stand being flattened, crushed, knurled or bended. The welding 
of the larger size tube is done at the rate of from 3 to 5 ft. 
per mimute with multiple tips in an automatic machine. 


POROSITY. One trouble with welds has been the lack of 
homogeneity of the welded metal, and usually the trouble is due 
to oxides. This applies to all methods of welding but probably 
less trouble is experienced with the oxyacetylene weld. In most 
cases the weld must be absolutely nonporous and the density of 
its metal should be equal to that of the base metal. A fine il- 
lustration of what may be accomplished in this direction may 
be found in some recent designs of electric sterilizing trans- 
formers. In this type of transformer a high voltage terminal is 
filled with a combination of helium and nitrogen gases held at a 
constant pressure of about 150 lb. to serve as a gaseous dielec- 
tric. ©f course it is necessary for the pressure of the gas to 
be maintained constant and therefore the welded joints of the 
transformers must not allow the gas to leak away. 
tempts were made to 


Many at- 
transformers but the welds 
proved to be so porous that the gas pressure could not be main- 
tained until the oxyacetylene process was brought into use. This 
has proved highly satisfactory and the elimination of oxides 


weld these 


has been so complete that the weld is absolutely nonporous so 
far as the use of gas at high pressures is concerned. Other 
evidences of the nonporosity of the fusion weld may be found 
in its use in refrigerating systems where anhydrous ammonia 
plays an important part. In this case the weld must withstand 
high pungent gas pressures and be absolutely tight. The oxy- 
acetylene weld has been very successful in this regard. 
CONTROL OF WELDERS. There must be a better control 
of welders. We must know more exactly what these men are 
doing in all of their work. Much attention is being given to 
this problem at the present time by the American Welding So- 
ciety. One plan discussed is to require the shop foreman em- 
ploying welders to have a thorough knowledge of the possibili- 
ties of the art so that he may be capable of inspecting the work 
of the welders from time to time just as he is familiar with and 
The 
welders themselves should be trained to thoroughly understand 
the principles of their work by giving them say an evening 
course in the practical metallurgy of the subject. With these 
precautions, and assuming the men to be of average intelligence 
and dependability the danger of poor welds should be greatly 
diminished. Many oxyacetylene welding schools are springing 
up over the country and they will undoubtedly accomplish much 
good in this direction. 


can pass on the work of other mechanics in his shop. 


There is another plan for controlling 
welders which is being considered carefully and undoubtedly 
will meet with much success. We speak of the testing of welds. 

TESTING OF WELDS. A number of ideas have been sug- 
gested for the testing of welds. Some shops require their weld- 
ers to make sample welds each month which are tested and the 
results posted on a blackboard for all the shop men to read. 
This has both its advantages and disadvantages. Another plan 
is to cut out a section of a weld, where it is practicable, and 
examine it for fusion and porosity. If the welder does not 
know just when his work is to be tested, he is likely to be forced 
to constant care. We know of some cases where welders are 
being required, after making a good sized weld, to stamp their 
initials and the date alongside of the job so that there can be 
no question as to responsibility for workmanship, if the weld 
fails. The testing of welds is of vital importance and it will be 
of interest to many to learn that a special committee of the 
American Welding Society is devoting considerable attention to 
the question at the present time. 


In the above remarks we have briefly indicated the factors that 
usually determine the possibilities of fusion welding. Alongside 
of these may be placed the experience of thousands of repair 
and manufacturing plants of this country where the application 
of fusion welding is meeting with almost uninterrupted success 
and satisfaction. The fusion weld made its debut in the repair 
shop. It has proved itself of inestimable value in that place. 
During the past 5 years however it has been gradually expand- 
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ing to the manufacturing plant where now it is of the grea 
value. Its application to the automobile industry is well know; 
There was a time when most all steel tanks were rivetted. Now 
there are millions of them being made each year with all welded 
joints. The all-rivetted locomotive fire box is now being welded, 
Intricate castings which formerly it was impossible to make 
now cast in part and welded. One of the newest and most in 
teresting applications of the oxyacetylene process is in the weld- 
ing of telegraph and telephone wires. Some of the railroads 
have started this practice with the idea of eliminating the ordi 
nary twisted splice joint. The results show that the mechanical] 


al 


strength of the joint is often greater than the wire itself and 





Fig. 1, 


Broken Cylinder. 


that the conductivity efficiency in some instances is as high as 
100 per cent better than the twisted joint. The first cost of the 
work may be higher than the twisted joint but the increased con 
ductivity and the fact the joint will never have to be made again 
makes the welding highly preferable. 


We might cite many illustrations of the possibilities of fusion 
welding in manufacturing, but probably what will be of greater 
interest to you will be to tell you of the success of the oxyacety- 
lene fusion weld in the new alloyed steels. Fine success has been 
obtained in the experimental welding of steels such as nickel, 
chromium, tungsten, cobalt and vanadium. The depositing of 
alloyed steel on cheaper base metals where intense heat and wear 
are concerned has been successfully accomplished by the oxyacety- 
lene torch. This is opening up a fine new field for fusion weld 
ing and making available certain applications of alloyed steels 
which were not practicable before. 


Just as it is not difficult to produce convincing evidence of the 
value of fusion welding in modern shop practice, so it may not 
be considered too venturesome to prophesy the future possibilities 
of the fusion weld. A process which started as a makeshift of 
mechanics has become a sure right hand method of the technical 
engineer for the repair and production of machinery whose valu 
is incalculable. 
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WELDING OF LOCOMOTIVE CYLINDERS WITH 
TOBIN BRONZE* 


Joseph T. Paightt 


How Tobin Bronze has been used in the repair of locomotive 
cylinders is illustrated by this series of three photographs. 

The first shows an engine as it was received at the shop after 
it had been in accident with another engine and had a piece 
broken out of the cylinder. The first thing we did to this .cylin- 
der to get it ready for welding was to take off the two front 
piston heads and take out the piston and make two blank heads 








Fig. 2. 


Repair Half Completed. 


out of iron that would fit inside of the studs of the cylinder head. 
Then we plugged up the exhaust nozzle and V-d out the pieces 
that were broken out to a 45° V, and drilled in on the inside 
of the “V” for %-in. tap bolts and tapped them out and screwed 
the tap bolts in until we had %-in. from the under side of the 
head to the casting, just so as the bronze could get under it well. 
At the outside of the “V” we took a chip off ys-in. thick, back 
144-in. from the “V” all the way around the break. This is done 
so you will have no trouble in tinning the casting and then we 
welded the pieces that were broken out together and set it up 
in place and left it out %-in., tacking it well in four places. 
We then put in an oil torch in the big cylinder burning slowly 
for about ten minutes and then took it out and put it in the top 
cylinder for about the same time—we then took the oil torch out 
and put on our blank heads and put our oil torch in through the 
back head of the big cylinder, letting it burn slowly. In about 
one hour’s time the cylinder was hot, that is, just so you could 
not hold your hand on it, we then cut the oil torch down as low 
as we could and started one man welding across the bottom. 
When we got across the bottom we started another man in and 
they both came up the side together. 





*Extract from a paper read before the American Welding So- 
ty, Metropolitan Section, May 17, 1921. 
‘Welding Inspector, N. Y. N. H. & H. R. R. 
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Figure 2 shows job partly welded, also of the studs. When 
they nearly reached the top only one man could work. He 
finished the job and we covered up the place where we were 
welding with asbestos. We then shut off the oil burning torch 
and plugged up the hole in the back head where we had the 
torch. We put 75 Ibs. of Tobin Bronze in this job and the time 
for welding it was eight hours. In the morning this cylinder 
was cool and then we started to put it together again and get 
it back in service. Figure 3 shows the finished job. In using 
this Tobin bronze on cast iron you just heat up a little place 
about % inch and put a thin coating of bronze over it or, in 





Fig. 3. Cylinder Ready for Service. 


other words, just tin your casting and then start welding, 
always keeping your casting tinned ahead of your weid from 
1 to 1% inch. You can always .be sure that you will have a 
good weld if you do this. 

The time we saved by welding the cylinder with Tobin Bronze 
was as follows: 

Three days to build an oven and tear it down. 

One-half day to heat it. 

One day for it to cool. 

Two days to rebore bushings. 

One day longer to weld it with cast-iron. 

We have cylinders that have been welded with Tobin Bronze 


out in service for seven months and have given us no trouble 
at all. 





Plans have been filed by the Air Reduction Co., New York 
for the erection of the first unit of its new plant at 1106-16 
Ridge Avenue, North Side, Pittsburgh, for the manufacture 
of commercial oxygen, Estimated cost about $60,000. 





Metal specialties, solders, fluxes, etc., will be manufactured 
by the newly incorporated Aluminum Flux Co., Rhinelander, 
Wis. The company is capitalized at $15,000. 
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the heat rays—gases and fumes while 
one when using “Rock Weld.” 
the mark (Rock Weld) and the 


label 
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1920 


Trial Orders Our Specialty 





Rock Weld Asbestos Paper 


This label guarantees you a prepared asbestos rock welding paper made 


A Free Sample sent on request is the best 
“Servicised’’ Label guarantees a piece of goods made for the purpose. 


Asbestos Mittens—Cloth—Gloves—Leggings—Masks—A prons—Fibre—Cement 









especially to insulate you f 
“It insures a better job because it is a « 
way to convince you that 

Buy by this Standard. All rolis 
rolls. 


engaged in welding. 


(Servicised). 50 and 100-ib. 


and Welder’s Supplies. 


ee 1st National Bank Bldg. 
Servicised Products Co. ciicaco. ILLINots 













Classified Ads 


Help Wanted—75c per line, minimum 4 lines. 
Jobs Wanted—4 lines free. 


Other Ads—$1.00 per line, minimum 4 lines. 





Counted 8 words to line. Add 6 words for keyed address. 



















For Sale—A Lincoln gasoline driven electric welding outfit 
very little Ingersoll-Rand com- 
pressor and mounted on a 5-ton truck enclosed in a van body 
with all necessary equipment, including 1,000 feet of hose and 
cable; suitable for all kinds of electric repairs. Will sell cheap 
and give demonstration by appointment. Bournonville Weld- 
‘ig Co., Inc., 241 West 64th Street, New York. 


used, connected with an 



















For Sale—A well established welding shop. 
110 N. Madison Street, Rockford, Illinois. 


G. A. Raguse, 





Position Wanted—Experienced welder wishes position as 
salesman and demonstrator for a reliable welding equipment 
and material company. Address 5, care The Welding Engi- 
neer. 





Position Wanted—Experienced gas and electric welder with 
6 years of practice with all kinds of metal wishes position as 
salesman and demonstrator for a reliable equipment concern. 
Willing to go to South America. 
Address 6, 


Would take work as welder 
care The Welding Engineer. 







also. 





Wanted—Capacle 
erable experience 


had 
who 


practical welder who has 


with 


consid- 


different metals and also has 







some background mechanical experience as demonstrator :ind 
salesman for reliable concern. Address 7, care The Welding 


Ligineer. 






For Sale—Two low pressure Oxweld Acetylene generator 
Co., Wauke. 


100 pounds carbide capacity. General Boilers 


gan, III. 





Wanted—High grade salesman of oxy-acetylene apparatu: 
to handle an established aluminum flux. This is a profitab\; 
side line. State territory covered in application. Hoskins 
Process Development Co., 4035 W. Kinzie Street, Chicago 





Position Wanted—All around welder with special exper 
ence in boiler and general repair work wishes position 





middle west or west. Must leave eastern climate. Address 4 
care The Welding Engineer. 
Wanted—Oxy-Acetylene Welder for a small job sh 


doing all kinds of gas welding, located in Southern town 
ten thousand on the Atlantic Coast. Must be 
welder; also something of a job shop machinist or blacl 
smith. Job permanent if you can deliver the goods. 
age, salary expected, married or single. No booze fighter: 
or windjammer wanted. Address 8, care The Welding Engineer 


first class 


State 





U. S. GAUGES 


AN ESSENTIAL OF THE 
OXY-ACETYLENE INDUSTRY 


U. S. GAUGE CO. 


44 Beaver St., New York 





CHICAGO DETROIT BOSTON 
PHILADELPHIA NEW ORLEANS SAN FRANCISCO 
BIRMINGHAM MONTREAL 

















General Electric Co. arc welding sets, electric and 
gas engine driven, hand and automatic operation, 
on easy payment plan if desired. Full line of 
welding accessories carried in stock. 


Welding Service Company 





Hudson Terminal—30 Church Stree NEW YORK CITY 


Page-ARMCO welding wire, acetylene and 
electric, cut in 36-in. and 14-in. lengths, 
or on metal reels for use on G. E. auto- 
matic welder. 

















made of aluminum. Guaranteed to 


i 
pounds or over $1.75. Shipment ah 






Order Today — Jobbers Wanted in Every City 


LIBERTY WELDING & MFG. CO. 
4200-4208 Grand River Avenue, Detroit, Mich. 





LIBERTY ALUMINUM SOLDER permanently repairs Crank Cases, Aluminum auto hoods, auto bodies, manifolds—in fact anything 
ve satisfactory results. Laboratory test shows 12,000 pounds tensile strength. Price $2.00 the pound, |0 
with order or C. O. D. except where satisfactory credit relations established. 






DISTRIBUTORS 


Big Three Welding & Equipment Co., 
Corner Broadway and Jennings, Ft. Worth, Texas. 


St. Paul Welding & Manufacturing Company, 
174 West Third Street, St. Paul, Minn. 
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| Aluminum Welding Flux | 
— es) > = | 
fr | A “Hoskins” Product 
Tatus 
St | A properly executed flux weld is the | 
oy ——a quickest way to make joints in 
| ———— aluminum production work or re- | 
—~ ——— pair broken aluminum parts; and | 
peri the joints thus secured are the 
i te \) strongest aluminum joints that can 
_ be made. No dependable joint | 
can be made if oxidation is allowed 
to take place. 
7 | HOS Aluminum Welding Flux melts at ! 
oe a lower temperature than does 
lass aluminum, spreads evenly over the 
"1 surface to be welded, and prevents 
a. oxidation, thus insuring a perfect 
ae joint. By using it you save time 
inn and trouble in the shop. You also 
save money in flux cost, for HOS 
_ W hat Is Meant by Flux gives best results when used 


























“Economy. in Valve Design” 


‘6 CONOMY in Valve Design” 
means the elimination of such 
operating cost items as new seats, la- 
bor costs in repair of valves, new parts 
for broken valves, gas leakage and dis- 
satisfied gas customers. 

Now take note of how carefully these 
cost items are avoided in the design 


of the 
Burdett ‘“Standard”’ 
High Pressure Valve 


This is a high grade single seat valve for 
high pressure gas cylinders—at a popular 
































sparingly. 


HOS Aluminum Welding Flux is not 
intended for use with a soldering 
iron. It is recommended only for 
the oxy-acetylene welding of 
aluminum. 


For the purpose of maintaining the 
standards of quality and uniform- 
ity of our product, all HOS Alumi- 
num Welding Flux is inspected 
before shipment and all containers 
are labelled as follows: 


“ANALYZED and TESTED 


. price. It has a tapered seat tip made of as to 
monel metal and held loosely, like a swivel, Composition and Efficiency” 
in the threaded plug. The tip does not twist b 
or wear, so there is no replacement expense y 
nor gas leakage. MARINER & HOSKINS 
Another important feature of this valve is Chemists Chicago 














that the plug is connected directly to the 
stem, giving a sturdy construction which 
insures against broken stems and increases 
the life of the valve. 

The Burdett “Standard” High Pressure 
Valve makes good because it is made well. 
Safety discs and valves complete are thor- 
oughly tested before shipping. All valves are 
fully guaranteed as to materials and work- 
manship. 


Burdett Manufacturing Co. 
Chicago, IIl. 


BBB SBEE424SEEEEE EERE SEEEEEEEEEEESE ESE SEE SEES 


309 St. Johns Ct. 











Dealers; This is a specialty which every 
high grade dealer should carry instock. 
Write for prices, discounts and full 
information. 


HOSKINS PROCESS 
DEVELOPMENT CO. 


4035 W. Kinzie St., - Chicago 
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Finish Your Welds With a “WODACK” 
PORTABLE ELECTRIC GRINDER 

You will also find the “WODACK” Portable Electric Drill equally 


with the “WODACK” universal motor and will operate on 
Write for descriptive circular. 


Manu 4 Wodack Electric Tool Corporation 
Office and Factory: 27 South Jefferson St., Chicago, U.S.A. 
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CURRENT WELDING LITERATURE 


TUBE WELDING MACHINERY AND FABRICATING EQUIP- 
MENT tjooklet published by Davis-Bournonville Co., Jersey City, 
N. J. Lists machinery for producing welded cabins from com- 
mercial steel sheets, or rolled strip stock, and briefly describing the 
procedure. Gang slitters, tube forming machines, welding ma- 
chines, straighteners, seam grinders, cutting off machines, draw- 
benches, swagers and bending machines are shown. 

ACETYLENE AND WELDING IN THE FAR WEST—A former 
president of the British Acetylene and Welding Association, now 
residing in Seattle, Washington, comments freely on the welding 
industry as he find it in the United States.—Acetylene and Welding 
Journal, London, September. 


WELDING A MOTOR CYCLE CRANK CASE, by David Baxter— 


Details of welding an aluminum casting by a combination of the 
flux and puddle system.—American Blacksmith, August. 


GAUGES AND REGULATORS, by David Baxter—A lesson to be- 
ginners on the use and care of gauges, regulators and hose. 
Acetylene Journal, October. 

THREE TYPES OF ALLOY SHEET STEEL, by Horace C. 
Knerr—Effect of electric and acetylene welding on chome vanadium, 
nickel-chromium, and 3.5% nickel steel. Tests were made to de- 
termine the comparative value of the three alloys. All the steels 
were found more difficult to machine than low carbon steel sheet, 
but could be sheared, milled, drilled, etc., with ordinary tools in the 
annealed state with reasonable facility. Tests made at another 
time on steels of similar analysis, heat treated for 125,000 to 150,000 
lb. per sq. in. showed that they could be drilled and machined on 
milling cutter or lathe with ordinary drills or high-speed cutters, 
although with some difficulty. Impact and fatigue tests, at least 
of a comparative nature, on these three steels would be interesting 
and valuable, but lack of time has prevented including them in this 
investigation. As the other two types of steel failed to meet the 
bend test and would therefore not be suitable for the fabrication of 
fittings of the type intended, and as chromium-vanadium steel 
showed excellent qualities in bending, and was also satisfactory 
under all the other tests applied, this steel was adopted.—lIron Age, 
September 22nd. 





WELDING A TRACTOR CYLINDER CASTING, by David Baxter 

How a crack in a rather inaccessible part of a cylinder casting 
was welded. The crack was surrounded by metal walls of varying 
thicknesses so preheating was necessary.—American Blacksmith 
Auto and Tractor Shop, September. 


WELDING IN AUTOMOBILE SERVICE WORK, by J. D. Diehl 

Owner of high class car need no longer travel on beaten paths 
of motor car for fear that something might break and car might 
be held up for a week or more while waiting for part to come, 
This is due to increasing use of welding outfits by smaller garages. 
One of a series on welding in automotive field. Automobile Trade 
Journal, September. 


i 





INTERESTING PROGRAM OF I. A. A. 


At the convention of the International Acetylene Associa 
tion, held at the Hotel Commodore, New York, October 4 
to 6, the following papers were presentea: “Welding Rods”. 
J. R. Dawson; “Pipe Welding”, H. B. Iglehart; “The Manu 
facture of Welding Wire”, C. A. McCune; “Bronze Welding”, 
H. I, Walsh; “Future Job Welding Shops”, G. O. Carter 
“Acetylene House Lighting”, J. I. Banash; “Acetylene fron 
the Point of View of the Insurance Man”, Dr. A. D. Risteen 
“Machines for Welding and Cutting”, Fred E. Rogers 
“Safety Aspects of Oxy-Acetylene”, R. C. Rohrabacker. 

The convention finished with a banquet at the Hotel Co: 
modore, Thursday evening, October 6. 


QUASI-ARC SYSTEM 


We Manufacture: 
A. C. & D. C. Welding Sets 
Also Weldtrodes for 


Mild Steel 
High Carbon 
Manganese 
Cast Iron 


L. W. 110 V. WELDER Gives Machinable Weld 


QUASI-ARC WELDTRODE CO., INC. 














Peekskill, New York 








ANNOUNCING THE FORMATION OF 


Tad WALNIS P2ROQMONNOIN CO 


NAME REGISTERED IN PATENT OFFICES OF UNITED STATES AND CANADA, 


AGENTS 


Sell THE WELDING ENCYCLOPEDIA during your spare time 
or as you call on the trade. Write today for our plan. 


THE WELDING ENGINEER 


South Dearborn Street CHICAGO, ILL, 








ADVISORS IN BUSINESS EXTENSION TO THE JOB WELDING INDUSTRY 





The Welding Promotion Co. has been 
organized to assist job welders every- 
where by supplying business advice and 
aids, and by creating high class adver- 
tising matter so that welders can prop- 
erly make known the uses and advan- 
tages of good welding. 


SEND IN YOUR NAME NOW 


help increase your business. 


future. Address: 


Endorsed and Assisted by Prominent Manufacturers of Welding Supplies and Equipment, and by Leading Journals of the Trade 
CO-OPERATIVE 


It will be conducted at minimum profit 
as a Co-Operative Company to give weld- 
ers direct assistance in improving and 
expanding their business to get more 
work and more money per order. 


To Firms Interested in Promoting the Business of Groups or Chains of Welding Shops, Special Proposition Will Be Made 


so that you will be sure to receive the first im ant announce- 
ments sent to every job welder on our list. it is our business to 
Write us what kind of welding you 
do, what work you specialize in, what your trade conditions are. 
The more you tell us the better we can help you now and in the 


Various needs will be covered. Com- 
petitors protected. The high cost of 
producing the finest will be widely dis- 
tributed so that each welder’s share in 
the investment will be very low. Aid of 
all kinds will be given, voluntarily and 
on request, through correspondence. 


THE WELDING PROMOTION Co. 
SUITE 501, 574 FIFTH AVENUE 
NEW YORK CITY 
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AUTOMOBILE WELDING 


With the OXY-ACETYLENE FLAME By M. Keith Dunham 


167 Pages 


Price $1.50 Fully Illustrated 


This is the only complete book on the “Why” and “How” of Welding 


Explains in a aimple manner 


understandable 
Gives principles aor to be forgotten. Aluminum, 


truct necessary Vy equipment. 2 a, to 7~ Laie Mot all 
6 actu 
tomobile parts, in a manner : = 


by everyone. 
cast iron, steel, 


copper, 
brass, bronze and malleable iron are fully treated, -$- fy? 4 -~ 


tion of the proper manner to burn the carbon out of the 
Service 


Au 


Problems arising when metal is heated 


perplexing prob! 
to a melting point are fully explained and the proper methods to overcome them 
CONTENTS 
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Cracks—Missing Parte—Finishin; 
astings—Body——Other 


Die Moulded C 

Parts. 

CHAPTER V.—STEEL. 
Welding Knowledge—What the 
Fiame Does to Steel—The Wel 
Welding—Position 
Flame—Reinforcing the Weld—Frame 
Welding—Lengthening the Chassis— 
Tube Housings—Worn Parte—Gear 
Hardening — Light 
Metal Welding—Gasoline Tank— 
Welding Adjacent to Rivets—Shaft 
Welding—Construction of Parts. 
CHAPTER VI.—MALLEABLE IRON, 
COPPER, BRASS, BRONZE. 

How to Detect Malleable lIron— 
Brazing Malleable Iron—Rear Hous- 
ing—Reinforcing the Braze—Brazing 
Building Up Worn 
Parts—Copper—Brass and Bronse— 


Silver Sold 
VII.—CARBON BURN- 
ES OF OXY- 
LENE. 
Principle of Burning— 


Method of Operation—Lead Burning— 
Seeetag—Case Hardening—Heating 


CHAPTER VIII.—HOW TO FIGURE 
COST OF WELDING. 
Oxygen Consumption—Dissolved 
Acetylene Consumption—Torch Con- 
sumption Test—Acetylene Generator 
Consumption—Cost > a wm 
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NO. 444 


This is the catalog number of the 
best Welding Goggle that money will 
buy. Every No. 444 Welding Goggle 
it fitted with genuine Weldoglas lenses, 
the scientifically colored welding glass 
which obstructs the passage of the 
infra-red and ultra-violet rays most 
effectively. 

This goggle is fully described and 
illustrated in catalog T together with 
other head and eye protectors which 
comprise the HYGRADE line. 

Have you ever examined a No. 444 
Johnston Welding Goggle? If you 
have, you either buy them or do no 
autogenous welding. If you have never 
seen one, write for a sample today. 

Ask for your free copy of catalog T. 


GEO. §. JOHNSTON COMPANY 
Manufacturers of HYGRADE Optical Products 
4101 Ravenswood Avenue, Chicago, IIl. 
Complete stocks at our houses in: 





Columbus Peori New Orleans 
Nashville hat Davenport 
Los Angeles — Evansville 















































Hold on! 


or a photograph, perhaps? 


What were you doing just then? 





Stor- 
ing away that interesting bit of welding experience, 


Don't do it? Give it to 


us. We want to show it to 5,000 other readers of 
The Welding Engineer (you're the fifty-one hun- 


dredth). 


If there are objectionable features to it, 


just leave it to the Editor (he studied surgery), cut- 
ting off and adding to is his hobby. 


Another thing, when you work out a successful solu- 


tion to a welding problem write us about it. 


Gram- 


mar and composition don’t count— it's ideas we want. 
If a sketch would illustrate your job in good shape, 


just make a rough pencil 
will do the rest. 


sketch; our draughtsman | 


If the welding industry is to grow, you welders must 


pass along your experiences. 


THE WELDING 
608 S. DEARBORN ST., 


We pay for them. 


ENGINEER 
CHICAGO 



























MULTI-SEAT REGULATORS 
have four seats instead of one, 
but cost no more. 

Write for prices and start to reduce your costs 
— NOW. 




















Modern Engineering Company 
23rd and Walnut Streets : : St. Louis, U. S. A. 
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ALUMINUM SOLDER 


ALLWELD 


This is not intended to entirely replace 
aluminum welding, but a real aluminum 
solder is a most desirable asset in the weld- 
ing shops. All detrimental characteristics 
of so called Aluminum Solder are elimi- 
nated. Write for sample. 








ALLOY WELDING PRODUCTS CO. 
80 Church Street, N.Y. 








LET’S GO as this “Welding Foreman” who severed his connec- 
tions with a World Wide Concern to go into business on his 
own personal financing and initiative. 


AND GO by choosing material best by test, the same as this welde; 
Knowing success depended upon the reliability of material and 
technique, experience demanded he specify “MOREY” Oxy. 
Acetylene Welding FLUXES. 


AND GO by making your services demand recognition as the 
“Welding Foreman,’’ whose purchases for the past five years 


were: 
1916, $270.09 1917, $403.30 1918, $558.88 
1920, $506.40 


AND GO SPECIFY—“MOREY FLUX” on all orders, where re- 
liability dependability and quality are the most valuable assets 
to prosperity, as proven by a “‘Welding Foreman” with a 
reputation. 


1919, $487.56 


MOREY FLUX & CHEMICAL CO. 
PARKESBURG, PENNSYLVANIA 
Established 1912 


Incorporated 1915 
















The Oxy-Thermalene Method of 
Welding, Cutting, Brazing, Etc. 


ACETYLENE OIL GAS PRODUCER 
the gas of greatest efficiency, econom 
and SAFETY. The only class of its kind. 
Saves 25% on gas and oxygen. 


FIRST CLASS REFERENCES 
Special Welding MACHINES, guaran- 
teed no flash back cutting and welding 
torches, and supplies. 


The Thermalene Co, 











High Silicon Cast Iron Welding Rods 


Cast Aluminum Rods. 
Grey Iron and Aluminum Castings of all descriptions. 
WHOLESALE ONLY. 
WRITE FOR QUANTITY PRICES. 


The Iron City Foundry Co. Hamilton, Ohio, U.S. A. 















THE “ALTERNARC” 


Portable Cutting and Welding Machine 
“Carry It to the Work” 


THE ELECTRIC ARC CUTTING & WELDING CO. 
152-58 Jelliff Ave. Newark, N. J. 




















BUCKEYE 
Aluminum Solder, $1.00 Per Lb. 


Sample bar and quotations on 
large quantities on request. 
Ask for our price list on 
REGO Equipment and Supplies. 


THE BUCKEYE WELDING & SUPPLY CO. 


1544-52 W. Sixth St., Cleveland, O. 


The House with a “‘No Reservation” Guarantee 




















Chicago Height’s. Ill. 








nrEnAL << COUPHEN 





A new mixing principle, a regulator that accurately controls 
gases, the greatest working range ever covered by ONE torch 
—are exclusive IMPERIAL features. Write for catalog. 
Imperial Brass Mfg. Co., 517 8. Racine Ave., Chicago 
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OXYGEN HYDROGEN 
SEAMLESS STEEL CYLINDERS 
I. C. C. SPECIFICATIONS 
WM. WHARTON JR. & CO., INC. 


30 Church Street NEW YORK CITY 


















ATTENTION, 


Make big money repairing Scored Cylinders and Cracked Water Jackets by the EVER STAY PROCESS. 
instructions on making tools and applying EVER STAY METAL with an initial order of EVER STAY METAL AND FL 


BEV UEES MEAS MT AL, cccccccccccccescccescecktepeoccepeessoeceperes 
VEE BTAT FLUE ncccccccccccccccssvcccccectouseccebesevevecsecce 


Distributors for Rego 
Welding and Cutting Ap- 
paratus. 








bevecceoevesesen $2.75 Per Pound 
ose ceeenenees een 1.00 Per Bottle 
ececcesceseures 2.75 Per Pound 


EVER STAY SALES COMPANY Prince. 0. B, Omsha, Nebr. 


wanted in every city. 


1501 Jackson Street, OMAHA, NEBRASKA 


WELDERS 


We GIVE you complete 
Ux. 


This metal sold on a Money Back Guar- 
antee. All orders shipped C. 0. D, No 
orders shipped less than two pounds of 


Jobbers. 


















for doing this work including initial supply of metal. 
tions with every outfit. 


4200-4208 GRAND RIVER AVENUE 





REPAIR SCORED CYLINDERS, WATER JACKETS, ETC. WITH LIBERTY IRON METAL. We sell complete outfit 
Satisfaction guaranteed. Price $25.00 Complete. 
Write us for further information as to profits, etc. 


LIBERTY WELDING & MANUFACTURING CO. 


Full instruc- 


DETROIT, MICHIGAN 
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AIRCO OXYGEN “ ACETYLENE 





extent in rebuilding this 
steamship which was 
shortened to admit of 
ssage from the Great 
kes to an important 
eastern dry dock. 


SERVICE 


| IS GOOD SERVICE 


No Shortage 
on the Big Jobs 


Large welding and cutting operations 
often necessitate emergency orders for 
Airco Oxygen and Airco Acetylene. 


You need not fear a shortage of supply 
when undertaking these large projects, 
because a nearby Airco Distributing 
Station is prepared to handle efficiently 
your rush orders for Airco Oxygen and 
Airco Acetylene. 


“Airco Oxygen and Acetylene Service 
is Good Service’”” under all conditions. 


AIR REDUCTION 
SALES COMPANY 


Manufacturers of Airco Oxygen, Airco Acetylene, 
Airco Welding and Cutting Apparatus 
and Other Airco Products 


Home Office: 
120 BROADWAY, 
NEW YORK, N. Y. 





Airco Plants and District Offices: 





Atlanta Jersey City, N. J. 
Bethlehem, Pa. Johnstown, Pa. 
Boston Madison, III. 
Buffalo 
Chicago 
Cleveland Oklahoma City 
Coatesville, Pa. Philadelphia 
Defiance, O. Pittsburgh 
Detroit Richmond 
Emeryville, Cal. Seattle 
Gloucester, N. J. St. Louis 
Warren, O. 


Airco warehouses at intermediate points 
Bold type indicates the city also contain- an 
1 


Airco District Office. Address correspond- 
ence to nearest District Office. 


Send for Airco Booklet ‘“‘The Technical Engineer’s Judgment of the Oxyacetylene Process.” Mention THE WELDING ENGINEER when uriting. 














THE WELDING 





ciency of your shop. 


dered your copy? 


2. Oxy-Acetylene Welding—Aluminum, Steel, Cast 8. Heat Treatment of Steels. 


Welding, Line Welding, Percussion Welding and Spot colors at various temperatures. 


—Tells how to get the best results from apparatus and mends welding apparatus. 
how to avoid costly accidents. 
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The Welding Engineer Publishing Co. 
608 S. Dearborn St., Chicago, Ill. 








Gentlemen: 


| Please send me a copy of The Welding Encyclopedia, for which find 

enclosed five dollars. | understand that | may keep it for five days for exam- 
| ination and if it is not satisfactory | may return it and you will refund the 
| purchase price. 


Name . iitAgscudtPuttcdicepae le. ; 


Street . 


Postoffice . 


4. Electric Resistance Welding.—Includes Butt mation at a glance. Includes color chart showing 





The Welding Encyclopedia 


ERE is a book written for the man 


who wants to know all about welding. 
Equip yourself for handling intelligently 
THE LOPEDIA any new problems that may arise in your 

so work. [he Welding Encyclopedia will 
not only soive your welding problems but 
will also give you a fund of welding 
knowledge which will increase the effi- 


The Last Word in Welding —Yours for $5.00 


The Welding Encyclopedia is America’s most complete and authorita- 
tive reference and instruction book on welding. It gives you a vast fund 
of expert knowledge on all forms of welding, conveniently arranged, fully 
illustrated by drawing and photographs and written in language you can 
understand. It has the approval of the leading manufacturers in the 
trade. It isa book you should have in your shop library. Have you or- 


CONTENTS 
1. Illustrated encyclopedia covering all words, 7. Boiler Welding.—An important subject for the 
terms, and trade names used in welding. welder to study. 


Iron, Copper, Brass, Bronze. (Full instructions for 9. Rules and Regulations.—What can be welded 


welding each of these metals.) and what cannot be welded. Rules also govern the 326 Pages 
3. Electric Arc Welding.—Two illustrated chap- installation and operation of equipment. i 
ters on this process. 10. Charts and Tables.—A fund of welding infor- 375 [Illustrations 


Bound in Cloth 


Welding. 11. Condensed Catalogs.—Up to date information é 
5. Thermit Welding.—The most complete treatise about the leading makes of welding apparatus and Price $5.00 
on this process ever published. supplies. The Buyers’ Index is a convenient and re- 


6. Use and Misuse of Oxy-Acetylene Equipment. liable guide to the man who purchases or recom- 


Send the Coupon 
Today 


Order with this cou- 
pon enclosing check 
or money order for 
five dollars. If, after 
keeping the book 
five days for exami- 
nation, you are not 
satisfied with it, you 
may return it at our 
expense and the pur- 
chase price will be 
promptly refunded. 
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te 2 




















| 











